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ȣȴɫȝŒȣࡱˈ ƟȴॸˈȴɫȅࡱŒƁࡱʞȅ
A眂笂褂?A刁脂? üǞǩɻ ɠŒɠƟɫ ƌƟʻƟȋȴɠɻ Œ ʉǞƟȴɫˈ ȴǇ ɻƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ʉȴ ʿǞ࢙ɠǞɫŒɻƟɻ
Œɻ ɫƟɻʞȋʉǩȣǊ ȴǇ Œ ɠɫȴƁƟɻɻ ȴǇ ɻƟȋƟƁʉǩʻƟ ɻɠƟȋȋ࢙ȴʞʉ ȴǇ ƁȴɠǩƟɻ ƁɫƟŒʉƟƌ Ǉɫȴȝ ǩȣ࢙
ʉƟɫȣŒȋ ȝƟɫǊƟࡱ īƟ ɻǞȴʿ ʉǞŒʉ ɻȴ࢙ƁŒȋȋƟƌ `࢙ȝȴʻƟȝƟȣʉ ǩɻ ȣȴʉ Œ ʻǩŒŷȋƟ ȴɠʉǩȴȣ
ǩȣ ʉǞƟ ƁʞɫɫƟȣʉ ʉǞƟȴɫˈ ȴǇ ǊɫŒȝȝŒɫࡱ īƟ ʉǞƟɫƟǇȴɫƟ ɠʞɫɻʞƟ ʉǞƟ ǩƌƟŒ ʉǞŒʉ Œȋȋ
ȝȴʻƟȝƟȣʉ ǩɻ ȰʴƝɥʂ Œȣƌ ʉǞǩɻࡪ ʉŒȅƟȣ ǩȣ ƁȴȣǽʞȣƁʉǩȴȣ ʿǩʉǞ Œ ʉɫǩɠŒɫʉǩʉƟ ɻʉɫʞƁ࢙
ʉʞɫƟ Ǉȴɫ ɧʞƟɻʉǩȴȣ ǇȴɫȝŒʉǩȴȣ ࢍǩȣʻȴȋʻǩȣǊ Œ ƁȋŒʞɻƟ࢙ʉˈɠǩȣǊ ǩȣʉƟɫɫȴǊŒʉǩʻƟ +ࡪ Œ ä
ɠŒɫʉǩƁȋƟࡪ Œȣƌ Œ ʿǞ࢙ɠǞɫŒɻƟࢎ ˈǩƟȋƌɻ Œ ʉɫŒȣɻɠŒɫƟȣʉࡪ ɻˈȣʉŒƁʉǩƁŒȋȋˈ ƌɫǩʻƟȣ ʉǞƟ࢙
ȴɫˈ ȴǇ ɻƁȴɠƟ ʿǞǩƁǞ ʿƟ ʉǞƟȣ ƟˇʉƟȣƌࡪ ȝȴɫƟ ɻɠƟƁʞȋŒʉǩʻƟȋˈ ʉȴ äæ ǩȣ ǊƟȣƟɫŒȋࡱ
AMˈʿȴɫA谂笈?
ʿǞ࢙ȝȴʻƟȝƟȣʉࡶ ʿǞ࢙ǩȣ࢙ɻǩʉʞࡶ äʞŒȣʉǩ˨Ɵɫ æŒǩɻǩȣǊࡶ ȴǊǩƁŒȋ `ȴɫȝࡶ ɧʞƟɻʉǩȴȣɻࡶ ǩȣʉƟɫɫȴǊ࢙
ŒʉǩʻƟɻࡶ ɠŒɫʉǩƁȋƟɻࡶ `࢙ȝȴʻƟȝƟȣʉ
ࠈ xȣʉɫȴA谂鸁脂褁㐂?
7KH QRWLRQ RI VFRSH RI DQ RSHUDWRU LV IXQGDPHQWDO IRU VHPDQWLF FRPSXWDWLRQ ,W LV DOVR RQH RI WKH IHZ QRWLRQV WKDW VHHPV WR KDYH D GLUHFW WUDQVODWLRQEHWZHHQ V\QWD[ DQG VHPDQWLFV 7KH V\QWDFWLF VWUXFWXUH LV LQ WHUPV RI VFRSHDVVLJQPHQW WUDQVSDUHQW WR WKH VHPDQWLF LQWHUSUHWDWLRQ ,Q RWKHU ZRUGV WKHVFRSH RI RSHUDWRUV LV HTXDO WR WKHLU FFRPPDQG GRPDLQ $V D UHVXOW LQVRIDU DV V\QWD[ LV GULYHQ E\ WKH QHHG WR VDWLVI\ LQWHUIDFH UHTXLUHPHQWV DQG
 :H DUH ˚UVW DQG IRUHPRVW WKDQNIXO WR 8UW]L (W[HEHUULD IRU WKH ZRUNVKRS LQ %D\RQQH DQG IRUSURYLGLQJ WKH LPSHWXV IRU WKH ZULWLQJ RI WKLV SDSHU +LV HGLWRULDO SDWLHQFH LV VHFRQG WR QRQH)RU FRPPHQWV DQG VXJJHVWLRQV ZH ZRXOG OLNH WR WKDQN LQ DOSKDEHWLFDO RUGHU 5LFDUGR (W[HSDUUH .RRN+HH *LO 6KLQ6RRN .LP 'LPLWULV 0LFKHOLRXGDNLV %HUQDGHWWH 3OXQNHWW 1LQD5DGNHYLFK 3HWHU 6HOOV 5HEHFFD :RRGV DV ZHOO DV WKH DXGLHQFH DW WKH %D\RQQH :RUNVKRSDQG DW UHVHDUFK VHPLQDUV LQ <RUN DQG &DPEULGJH :H ZRXOG DOVR OLNH WR WKDQN WKUHH DQRQ\PRXV UHYLHZHUV IRU FRPPHQWV WKDW KDYH OHG WR PDQ\ D FODUL˚FDWLRQ DQG LPSURYHPHQW LQDUJXPHQW DQG SUHVHQWDWLRQ

ࠉ üɻȴʞȋŒɻ ॹ ĳƟȴ
LQ WKLV FDVH UHTXLUHPHQWV RI WKH V\QWD[²VHPDQWLFV LQWHUIDFH D SULPH FRQFHUQ RI V\QWDFWLF WKHRU\ LV WR JHW RSHUDWRUV WR WKHLU VFRSH SRVLWLRQV )URPD JHQHUDO SRLQW RI YLHZ WKHRUHWLFDO SDUVLPRQ\ DQG HFRQRP\ KDYH GLFWDWHGD SUHIHUHQFH IRU WKH HOLPLQDWLRQ RI SURYDEO\ VXSHU˜XRXV RSHUDWLRQV LQ WKHGHULYDWLRQ RI VWUXFWXUH 7KH FRS\ WKHRU\ RI PRYHPHQW &KRPVN\  DQHFHVVDU\ UHLQWHUSUHWDWLRQ RI WKH WKH PHFKDQLVPV RI PRYHPHQW XQGHU WKHLQFOXVLYHQHVV1R 7DPSHULQJ &RQGLWLRQ DQG LWV PRUH UHFHQW IXUWKHU UHLQWHUSUHWDWLRQ KDV FRQYHUJHG RQ WKH LGHD WKDW OLQNV LQ D FKDLQ DUH WKH UHVXOW RIVXFFHVVLYH PHUJLQJ RI DQ HOHPHQW WKDW MXVW KDSSHQV WR EH DOUHDG\ SDUW RI WKHH[LVWLQJ VWUXFWXUH :LWKLQ GHULYDWLRQV SKDVHEDVHG PHPRU\ HQVXUHV WKDWWKHUH LV D GLVWLQFWLRQ EHWZHHQ FRSLHV DQG UHSHWLWLRQV RI WKH VDPH HOHPHQW7R PDNH WKH PD[LPDO XVH RI WKLV IRUPDO UHSUHVHQWDWLRQ ZH SURSRVH WKDW FHUWDLQ FDVHV RI /)PRYHPHQW FDQ EH HOLPLQDWHG IURP D WKHRU\ RI JUDPPDUDQG UHSODFHG E\ D WKHRU\ RI VHOHFWLYH VSHOORXW 662 VFKHPDWLFDOO\ VKRZQDV IROORZV
 D ;3 « ;3 PRYHG FRQVWUXFWLRQE ;3 « ;3 LQVLWX FRQVWUXFWLRQ
$ FRQVHTXHQFH RI WKH VFKHPD LQ  LV WKDW WKH YDULDWLRQ EHWZHHQ DQ H[VLWXYV LQVLWX FRQ˚JXUDWLRQ LV UHGXFHG WR DQ LVVXH RI ZKLFK FRS\ LV VSHOOHG RXW7KH SULPDU\ EXUGHQ WKDW LV SODFHG RQ /)PRYHPHQW LV WKDW RI ˚[LQJVFRSH WKDW LV WKH PRYHPHQW RI D VFRSHWDNLQJ RSHUDWRU WR D SRVLWLRQ LQ WKHVWUXFWXUH DW ZKLFK LW PXVW WDNH VFRSH 7ZR RI WKH PRVW FRPPRQ SKHQRPHQD WR EH DVVRFLDWHG ZLWK WKLV LV WKDW RI FHUWDLQ ZKLQVLWX FRQVWUXFWLRQV DQG4XDQWL˚HU 5DLVLQJ 45 +RZHYHU WKH WUDGLWLRQDO QRWLRQ RI /)PRYHPHQW LVLQKHUHQWO\ LQFRPSDWLEOH ZLWK D FRS\ WKHRU\ RI PRYHPHQW 3UHFRS\ WKHRU\/)PRYHPHQW ZDV VHHQ WR EH PRYHPHQW WKDW OHDYHV EHKLQG D WUDFH WKDW LVLQWHUSUHWHG DV D YDULDEOH ZKLOH WKH PRYHG HOHPHQW LV WDNHQ WR EH DQ RSHUDWRU WKDW ELQGV VXFK D YDULDEOH )RU H[DPSOH D ZKLQVLWX FRQVWUXFWLRQLQYROYLQJ /) PRYHPHQW ZRXOG EH VHHQ DV IROORZV
 D 3) -RKQ ERXJKW ZKDW"E /) ZKDW -RKQ ERXJKW xF ¶:KDW LV x VXFK WKDW -RKQ ERXJKW x"·
$V )R[  SXWV LW WKLV DVVXPHV ´WKDW WUDFHV DUH IDLUO\ LPSRYHULVKHG LQWKHLU UHSUHVHQWDWLRQV DQG DV D UHVXOW LW FRQ˜LFWV ZLWK WKH FRS\ WKHRU\ RIPRYHPHQWµ 8QGHU D FRS\ WKHRU\ VXFK WUDFHV DUH WUHDWHG DV LGHQWLFDO FRSLHV
 ,GHDOO\ WR EH PD[LPDOO\ HFRQRPLFDO WKH HQWLUH QRWLRQ /)PRYHPHQW VKRXOG EH HOLPLQDWHGEXW RXU DLPV KHUH DUH VRPHZKDW PRUH PRGHVW
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠊ
RI WKH VDPH V\QWDFWLF REMHFW DOEHLW VHOHFWHG RQO\ RQFH DQG UHPHUJHG DQGWKDW WKH\ DSSHDU LQ WZR SODFHV LQ WKH V\QWDFWLF UHSUHVHQWDWLRQ ZLWK 3) SULYLOHJLQJ ZKLFK RQH WR SURQRXQFH XVXDOO\ WKH KLJKHU RQH ,Q WKH FRQWH[W RIZKLQVLWX WKLV LV SUREOHPDWLF EHFDXVH HLWKHU WKH ZKSKUDVH GRHV QRW PRYHDW DOO ZKLFK ZRXOG WKHQ UHTXLUH DOWHUQDWLYH PHFKDQLVPV IRU VFRSH ˚[LQJHJ XQVHOHFWLYH ELQGLQJ RU WKDW WKH ZKSKUDVH PRYHV EXW WKH ORZHU FRS\LV SULYLOHJHG 8QGHU WKH ODWWHU YLHZ WKLV UHVXOWV LQ DQ DSSDUHQW FRQWUDGLFWLRQ EHFDXVH RQH LV IRUFHG WR VD\ WKDW WKH KLJKHU FRSLHV DUH ERWK WKH VDPHEXW GLˤHUHQW ² WKH KLJKHU FRS\ PXVW ˚[ VFRSH ZKLOH WKH ORZHU FRS\ KDV WREH LQWHUSUHWHG DV WKH DUJXPHQW RI WKH SUHGLFDWH WKDW VHOHFWV LW,Q WKLV SDSHU ZH DUJXH WKDW LI ZH DUH WR EH VHULRXV DERXW D FRS\ WKHRU\RI PRYHPHQW WKHQ ZH PXVW DEDQGRQ /)PRYHPHQW LQ WKH WUDGLWLRQDO VHQVHRI OHDYLQJ EHKLQG D WUDFH YDULDEOH DV LW DSSOLHV WR ERWK ZKLQVLWX DQG 45,QVWHDG ZH KDYH WR DGRSW D QRWLRQ RI VHOHFWLYH VSHOORXW 662 DORQJ WKHOLQHV RI ZKDW %REDOMLN  FDOOV ¶/) PRYHPHQW·
 FRS\1/) « FRS\23)
,Q  ZKDW ZH KDYH LV ´/)SULYLOHJLQJµ RI WKH KLJKHU FRS\ EXW ´3)SULYLOHJLQJµRI WKH ORZHU FRS\ QRW WKH HVWDEOLVKPHQW RI DQ RSHUDWRU²YDULDEOH FKDLQ+RZHYHU WKH SUREOHP ZLWK WKLV LV WKDW LW LV QHYHU WKH FDVH WKH LW LV RQO\WKH KLJKHU FRS\ WKDW KDV LQWHUSUHWDWLRQ DW /) DQG DOO WKH ORZHU FRS\ GRHV LVWR SURYLGH D SURQXQFLDWLRQ VLWH DW 3) ,W LV LQ IDFW QHFHVVDU\ WKDW WKH ORZHUFRS\ LV DOVR LQWHUSUHWHG DW /) DV WKH DUJXPHQW RI WKH SUHGLFDWH WKDW VHOHFWV LW:KDW ZH WKHQ KDYH LQ WKH FDVH RI ZKLQVLWX DQG 45 LV DFWXDOO\ DV IROORZV
 FRS\1/)1
« FRS\2/)2
6RPH RI WKH VHPDQWLF LQIRUPDWLRQ PXVW EH LQWHUSUHWHG DW /)1 HJ VFRSHZKLOH WKH UHVW RI WKH VHPDQWLF LQIRUPDWLRQ PXVW EH LQWHUSUHWHG DW /)2 HJDUJXPHQWKRRG 3) FDQ WKHQ GHFLGH ZKLFK FRS\ WR SURQRXQFH 7KH H[SODQDWRU\ EXUGHQ WKHQ IDOOV XSRQ VSHFLI\LQJ KRZ WKH /) LQIRUPDWLRQ LV´VSOLWµ DFURVV WZR VLWHV LQ UHODWLRQ WR WKH SULYLOHJLQJ RI GLˤHUHQW 3) FRSLHV)RU H[DPSOH )R[  DGGUHVV WKH LVVXH RI WKH VSOLW /)LQWHUSUHWDWLRQ E\SURSRVLQJ WKDW WKH ORZHU FRS\ XQGHUJRHV ´WUDFH FRQYHUVLRQµ DQG LV LQWHUSUHWHG DV D GH˚QLWH GHVFULSWLRQ +RZHYHU VLQFH )R[ LV GHDOLQJ ZLWK 45 LQ$&' WKH LVVXH RI WKH SURQXQFLDWLRQ RI ORZHU FRSLHV GRHV QRW DULVH %REDOMLN DOVR UHFRJQLVHV WKLV LVVXH DQG VXJJHVWV WKDW ´«VWULNHWKURXJK DW /)DW OHDVW IRU D ORZHU FRS\ GRHV QRW PHDQ GHOHWLRQ DW /) EXW VKRXOG EH WDNHQ
ࠋ üɻȴʞȋŒɻ ॹ ĳƟȴ
WR PHDQ GHOHWLRQ XS WR WKHPDWLF LQWHUSUHWDELOLW\«µ 7KH DLP RI WKLV SDSHULV WR UHWKLQN KRZ VXFK DQ DSSURDFK ZRXOG DSSO\ LQ WKH FRQWH[W RI D ULFKW\SRORJ\ RI ZKFRQVWUXFWLRQV DQG TXHVWLRQ SDUWLFOHV DV ZHOO DV 457KH VWUXFWXUH RI WKLV SDSHU LV DV IROORZV LQ VHFWLRQ  ZH RYHUYLHZ WKHODQGVFDSH RI ZKW\SRORJ\ DQG KLJKOLJKW WKH SDUDPHWHUV QHFHVVDU\ WR XQLI\WKH ZLGH UDQJH RI FURVVOLQJXLVWLF YDULDWLRQ ZH ˚QG LQ ZKFRQVWUXFWLRQV LQVHFWLRQ  ZH VKRZ KRZ DQ 662 DSSURDFK DOORZV XV WR H[SODLQ WKH YDULDWLRQE\ IRUPXODWLQJ D W\SRORJ\ H[SUHVVHG LQ WHUPV RI 662 SDUDPHWHUV VHFWLRQ DGGUHVVHV WKH LVVXH RI 45 DQG H[SORUHV WKH ZD\ LW FDQ EH LQWHJUDWHG ZLWK WKHLGHDV GHYHORSHG ZLWK UHVSHFW WR ZKVFRSH 6HFWLRQ  FRQFOXGHV
ࠉ ACA�餀MȴʻAMȝAMȣʉ A刂⌁? ʿA�餂笁?ȴɠAM
ࠉࡱࠈ üA�M A⌁谁MɠAMȣA谁MȣA?AM ȴA? A脂?A刂鸂笁M ʉˈɠA⌁? A刂⌁? ʿA�餂笁?ȴɠAM ˨ˇA⌁?
,W LV ZHOO NQRZQ WKDW ODQJXDJHV YDU\ LQ WHUPV RI ZKHWKHU WKH\ DUH ZKPRYHPHQW RU ZKLQVLWX ODQJXDJHV DQG LQ VRPH FDVHV LQEHWZHHQ 7KHFODLP KHUH LV WKDW DW OHDVW VRPH FDVHV RI WKLV YDULDWLRQ UH˜HFW D SXUHO\ VXUIDFHSKHQRPHQRQ WKDW LV VRPH ZKLQVLWX ODQJXDJHV DUH LQ IDFW ZKPRYHPHQWODQJXDJHV DQG WKDW ZKDW YDULHV LV ZKLFK ZKFRS\ LV VSHOOHGRXW /HW XVFRQVLGHU ˚UVW WKH TXHVWLRQ DV WR ZKDW ZKPRYHPHQW DFWXDOO\ GRHV
 D :KDWi GLG >-RKQ EX\ ti@"E >-RKQ ERXJKW D ERRN@
:KPRYHPHQW LQ D VHQVH LV WKH V\QWDFWLF DQG VHPDQWLF HTXLYDOHQW RI ELORFDWLRQ EHFDXVH VRPH SDUW RI WKH PHDQLQJ RI D ZKSKUDVH QHHGV WR EH LQWHUSUHWHG LQ WZR SODFHV DW RQFH $ FRPPRQ DVVXPSWLRQ DPRQJ VFKRODUVLV WKDW D ZKSKUDVH LQ D ZKPRYHPHQW ODQJXDJH LV DQ RSHUDWRU LH LW H[SUHVVHV H[LVWHQWLDO TXDQWL˚FDWLRQ $V VXFK LW LV QHFHVVDU\ IRU WKH ZKSKUDVHWR PRYH WR D SRVLWLRQ LQ WKH FODXVDO SHULSKHU\ VXFK WKDW LW VFRSHV RYHU WKHHQWLUH SURSRVLWLRQ LQFOXGLQJ WKH PRYHG VXEMHFW ² WKLV LV ZK\ ZKPRYHPHQWLQYROYHV PRYHPHQW WR D SRVLWLRQ LQ WKH &3OD\HU ZKLFK LV KLJKHU WKDQ WKHVXEMHFW ZKLFK KDV PRYHG WR >6SHF73@ $W WKH VDPH WLPH EHFDXVH WKH ZKSKUDVH LV DOVR WKH DUJXPHQW RI WKH YHUE LW PXVW EH LQWHUSUHWHG DV VXFK LQWKH EDVH SRVLWLRQ IURP ZKLFK LW PRYHV 6\QWDFWLF GLVSODFHPHQW WKHUHIRUHJLYHV ULVH WR VHPDQWLF GLVSODFHPHQW$V PHQWLRQHG LQ WKH LQWURGXFWLRQ WKH WUDGLWLRQDO DVVXPSWLRQ LV WKDWPRYLQJ WKH ZKSKUDVH HLWKHU RYHUWO\ RU DW /) OHDYHV D WUDFH WKDW LV LQWHUSUHWHG DV D YDULDEOH :KPRYHPHQW LV QHFHVVDU\ LQ RUGHU IRU WKH PRYHG
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠌ
ZKSKUDVH WR ELQG WKH WUDFHYDULDEOH UHVXOWLQJ LQ H[LVWHQWLDO TXDQWL˚FDWLRQDV VKRZQ EHORZ 7KLV LV ZK\ ZKHOHPHQWV DUH DOVR FDOOHG ZKRSHUDWRUV WKHPRYHG ZKHOHPHQW LV LQWHUSUHWHG DV DQ H[LVWHQWLDO TXDQWL˚HU ∃xwh WKDW ELQGVWKH WUDFH OHIW E\ PRYHPHQW ZKLFK LV LQWHUSUHWHG DV D YDULDEOH xwh
 ∃xwh[. . . P (xwh) . . . ]
7KH H[SUHVVLRQ LQ  KRZHYHU LV VWLOO QRW WKH PHDQLQJ RI D TXHVWLRQ *LYHQRXU WKHRU\ RI V\QWD[ ZKPRYHPHQW DOVR UHTXLUHV D V\QWDFWLF WULJJHU WKDWLV XVXDOO\ H[SUHVVHG LQ WHUPV RI DQ LQWHUURJDWLYH & D IXQFWLRQDO KHDG WKDWHQFRGHV LQWHUURJDWLYH FODXVDO IRUFH RU ´FODXVH W\SHµ LQ WKH VHQVH RI &KHQJ ,Q VHPDQWLF WHUPV WKH VHW IRUPDWLRQ WKDW UHVXOWV LQ WKH PHDQLQJ RID TXHVWLRQ FRPHV IURP WKLV LQWHUURJDWLYH &
 D λp∃xwh[p = P (xwh)]E 7KH VHW RI SURSRVLWLRQV p VXFK WKDW WKHUH H[LVWV DQ xwh ZKSKUDVH WKDW KDV SURSHUW\ P WKH SUHGLFDWH
7KLV VWUDLJKWIRUZDUGO\ IROORZV IURP DSSURDFKHV WR TXHVWLRQ VHPDQWLFV DV LQYROYLQJ D VHW RI SURSRVLWLRQV +DPEOLQ  .DUWWXQQHQ  (TXDOO\VXFK DQ DSSURDFK ˚QGV GLUHFW HPSLULFDO VXSSRUW LQ ZHOONQRZQ FDVHV RI ODQJXDJHV WKDW KDYH ZKLQGH˚QLWHV ZKZRUGV WKDW DUH LQWHUSUHWHG H[LVWHQWLDOO\LQ GHFODUDWLYH FRQWH[WV ,Q RWKHU ZRUGV WKH ODFN RI LQWHUURJDWLYH & SUHFOXGHVWKH DYDLODELOLW\ RI TXHVWLRQ PHDQLQJ UHVXOWLQJ LQ D GHFODUDWLYH VHQWHQFH LQYROYLQJ H[LVWHQWLDO TXDQWL˚FDWLRQ DV LQ  7KH XSVKRW LV WKDW DOO ODQJXDJHVUHJDUGOHVV RI WKH V\QWDFWLF PHDQV E\ ZKLFK WKH\ GHULYH D ZKFRQVWUXFWLRQPXVW FRQYHUJH RQ WKH TXHVWLRQ PHDQLQJ H[SUHVVHG LQ  YLD LQWHUURJDWLYH& &RQVLGHUHG LQ WKH FRQWH[W RI D FRS\ WKHRU\ RI PRYHPHQW D SUREOHP LPPHGLDWHO\ DULVHV EHFDXVH D FRS\ WKHRU\ VKRXOG QRW DOORZ WKH IRUPDWLRQ RIWUDFH YDULDEOHV EHFDXVH WKH\ DUH QR ORQJHU V\QWDFWLF SULPLWLYHV LH PDWHULDO OHIW EHKLQG DIWHU PRYHPHQW 7KLV VHULRXVO\ XQGHUPLQHV WKH QRWLRQ RIWUHDWLQJ WKH ZKSKUDVH DV DQ H[LVWHQWLDO ´ZKRSHUDWRUµ LI LWV PRYHPHQW GRHVQRW LQWURGXFH D YDULDEOH WR ELQG $V QRWHG HDUOLHU WKLV LV DOVR D SUREOHP IRUWKH DSSURDFK WR PRYHPHQWLQWHUQDO PHUJH EDVHG RQ WKH LQFOXVLYHQHVV1R7DPSHULQJ &RQGLWLRQ ,W IROORZV WKDW PXFK RI WKH WUDGLWLRQDO XQGHUVWDQGLQJRI ZKTXHVWLRQ IRUPDWLRQ PXVW EH UHWKRXJKW LI WKH EDVLF SULQFLSOHV RI WKHFRS\ WKHRU\ RI PRYHPHQW DUH FRUUHFW$ SRWHQWLDO VROXWLRQ WR WKLV SUREOHP FDQ EH IRXQG LQ WKH LQWURGXFWLRQ RID WKLUG HOHPHQW LQ TXHVWLRQ IRUPDWLRQ ,Q DGGLWLRQ WR LQWHUURJDWLYH & DQGWKH ZKSKUDVH LW LV EHFRPLQJ LQFUHDVLQJO\ FRPPRQ WR DVVXPH WKDW LQ DOOODQJXDJHV TXHVWLRQV DUH IRUPHG ZLWK WKH KHOS RI D 4XHVWLRQ SDUWLFOH DQG
ࠍ üɻȴʞȋŒɻ ॹ ĳƟȴ
LQ WKH HDUO\ GD\V RI *% DQG 0LQLPDOLVP LW ZDV FRPPRQ WR DVVXPH WKDW 4ZDV WKH UHDOLVDWLRQ RI DQ LQWHUURJDWLYH & KHDG +RZHYHU V\QWDFWLF DQDO\VHVDQG WKHRUL]LQJ IURP:DWDQDEH  DQG +DJVWURP  WR PRUH UHFHQWDQDO\VHV &DEOH  6ODGH  <HR  SRVLW WKDW 4 LV GLVWLQFW IURPLQWHUURJDWLYH & DQG WKDW WKHUH DUH LQ IDFW WKUHH UHTXLUHG HOHPHQWV LQ TXHVWLRQ IRUPDWLRQ WKH ZKSKUDVH 4 DQG LQWHUURJDWLYH & 7KH FRPELQDWLRQRI 4 DQG WKH ZKSKUDVH \LHOGV DQ LQGH˚QLWH ZKHQ ERXQG E\ LQWHUURJDWLYH& RU H[LVWHQWLDO FORVXUH IRU D ZKLQGH˚QLWH 7KLV ZLOO EH ˜HVKHG RXW LQPRUH GHWDLO LQ 6HFWLRQ  EXW LW WXUQV RXW WKDW D GHVLUDEOH FRQVHTXHQFH RIVXFK DQ DSSURDFK LV WKDW WKH 4ZK FRPSOH[ LV QR ORQJHU D ZKRSHUDWRUDQG GRHV QRW QHHG WR ELQG D YDULDEOH 7KLV DOORZV XV WR PDLQWDLQ XQLIRUPLW\RI FRSLHV DFURVV WKH KHDG DQG WDLO RI WKH FKDLQ %HIRUH DGGUHVVLQJ WKH WKHRUHWLFDO LVVXHV OHW XV ˚UVW FRQVLGHU WKH HPSLULFDO VXUIDFH SKHQRPHQD WKDW DQ662 DSSURDFK ZLOO QHHG WR DFFRXQW IRU NHHSLQJ LQ PLQG WKDW WKH XOWLPDWHDLP LV WR H[SODLQ WKH VXUIDFH YDULDWLRQ LQ WHUPV RI WKH VSHOORXW RI GLˤHUHQWFRSLHV RI WKH 4ZK FRPSOH[(PSLULFDOO\ ZH ˚QG WKDW WKH SRVLWLRQ RI WKH ZKSKUDVH DQG 4 FDQ YDU\DORQJ DW OHDVW WZR GLPHQVLRQV ˚UVW WKH SDUWLFOH FDQ RFFXU LQ D FODXVHLQLWLDOSRVLWLRQ FODXVH˚QDO SRVLWLRQ RU LQ D SRVLWLRQ DGMDFHQW WR WKH ZKZRUG VHFRQG WKH ZKSKUDVH FDQ RFFXU LQ D FODXVHLQLWLDO ZKPRYHPHQW RU EDVHSRVLWLRQ ZKLQVLWX )RU H[SRVLWRU\ SXUSRVHV ZH ZLOO SRVWSRQH GLVFXVVLRQRI RSWLRQDO ZKPRYHPHQW DQG SDUWLDO ZKPRYHPHQW FDVHV WR VHFWLRQ 7KH EURDG W\SRORJLFDO GLVWULEXWLRQ LV DV IROORZV :KPRYHPHQW ODQJXDJHV WKDW KDYH LQLWLDO ZKDGMDFHQW DQG ˚QDO SDUWLFOHV DUH H[HPSOL˚HG E\+RSL 7OLQJLW DQG 9DWD UHVSHFWLYHO\
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@
 GDDZKDW Vi4 NpHWNLOOHUZKDOH D[iKHHDWVLW
¶:KDW GR NLOOHU ZKDOHV HDW"· >7OLQJLW &DEOH  @
 jOÐiZKR ӆ\RX Q
Ĳ,)?(?(?(?*O*á>]ʳjWKLQJ >jZH Q\
Ĳ(“EĲ2JDYH)?(?)çti tj@@ \uNQRZ Oj4
¶7R ZKRP GRQ·W \RX NQRZ ZKDW ZH KDYH JLYHQ"· >9DWD .RRSPDQ @
 7KHUH DUH RWKHU SRWHQWLDO GLPHQVLRQV RI YDULDWLRQ WKDW ZH GR QRW GLVFXVV KHUH 2QH LV WKHKHDGHGQHVV RI WKH 43 LQ ODQJXDJHV WKDW KDYH FOHDU 43 FRQVWLWXHQWV HJ 6LQKDOD 7OLQJLWDQRWKHU LV WKH ODQGLQJ VLWH RI ZKPRYHPHQW HJ PRYHPHQW WR )RUFH YV )RFXV SRVLWLRQV
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠎ
/LNHZLVH IRU ZKLQVLWX ODQJXDJHV ZH ˚QG LQLWLDO ZKDGMDFHQW DQG ˚QDOSDUWLFOHV LQ 7XPEXND 6LQKDOD DQG -DSDQHVH UHVSHFWLYHO\
 NDVL4 6XݰR6XݰR DNDS
KLND*))?)?*)*:FRRN(?*rYLǦLZKDW
¶:KDW GLG 6XݰR FRRN"· >7XPEXND .LPSHU  @
 6XQLO6XQLO PRQ@ZDZKDW G@4 NLHXZHUHDG)?*)*:(?
¶:KDW GLG 6XQLO UHDG"· >6LQKDOD 6ODGH  @
 -RKQJD-RKQ)?)?)?QDQLRZKDW(?(?(?NDLPDVLWDERXJKW)?)?)ç)I*:(?ND4
¶:KDW GLG -RKQ EX\"· >-DSDQHVH +DJVWURP  @
,I LW LV WUXH WKDW DOO TXHVWLRQV PXVW HVVHQWLDOO\ FRQYHUJH RQ WKH VDPH PHDQLQJDV VKRZQ LQ  WKHQ WKH QXOO K\SRWKHVLV VKRXOG EH WKDW DOO WKH UHOHYDQWIHDWXUHV LQWHUSUHWDEOH DW WKH LQWHUIDFH ZKLFK JLYH ULVH WR TXHVWLRQ PHDQLQJVKRXOG EH HTXDOO\ SUHVHQW LQ DOO RI WKH DERYH H[DPSOHV 2I FRXUVH RWKHUPRUSKRV\QWDFWLF SURSHUWLHV VXFK DV FDVH DQG DJUHHPHQW HWF FDQ YDU\ EXWWKH FRUH IHDWXUHV UHVSRQVLEOH IRU TXHVWLRQ PHDQLQJ & 4 ZK DQG SHUKDSVIRFXV VKRXOG QRW:KDW WKLV PHDQV IRU WKH V\QWD[ LV WKDW IROORZLQJ WKH &ODXVDO 7\SLQJ +\SRWKHVLV RI &KHQJ  FODXVHV PXVW EH W\SHG :H WDNH WKLV WR PHDQRQO\ RQH WKLQJ QDPHO\ WKDW WKDW VRPH FODXVH PXVW EH VSHFL˚HG DV EHLQJ DQLQWHUURJDWLYH DV RSSRVHG WR VD\ D GHFODUDWLYH E\ WKH PHUJLQJ RI DQ LQWHUURJDWLYH & LQ WKH FODXVH 7KH FHQWUDO FODLP KHUH LV WKDW FODXVH W\SLQJ LWVHOI LVQRW FRQWLQJHQW RQ DQ\WKLQJ HOVH DV LV FRPPRQ DVVXPHG HJ ZKPRYHPHQWRU WKH SUHVHQFH RI D TXHVWLRQ SDUWLFOH 7KH FOHDUHVW SODFH WR ˚QG HYLGHQFH RIWKLV ZRXOG EH WDNH D VOLJKW GHWRXU WR FRQVLGHU SRODU TXHVWLRQV VLQFH ZH NQRZWKDW ERWK SRODU TXHVWLRQV DQG ZKTXHVWLRQV FDQ EH OLFHQVHG E\ LQWHUURJDWLYH& DQG SDUWLFOHV 7KH :RUOG $WODV RI /DQJXDJH 6WUXFWXUHV 2QOLQH :$/6FRQWDLQV D FKDSWHU &K  RQ SRODU TXHVWLRQV 'U\HU  ZKLFK VKRZVWKDW WKHUH DUH  ODQJXDJHV WKDW GLVWLQJXLVK SRODU TXHVWLRQV RQO\ E\ LQ
 ,Q WKLV SDSHU ZH DJUHH ZLWK &KHQJ LQ VD\LQJ WKDW FODXVHV PXVW EH W\SHG :H WKLQN WKDW WRWKH H[WHQW WKDW WKHUH LV RQH FODXVH W\SLQJ LV WKH LPPXWDEOH V\QWDFWLF XQLYHUVDO WKDW UHODWHVWR TXHVWLRQ IRUPDWLRQ UHJDUGOHVV RI WKH V\QWDFWLF IUDPHZRUN RQH FKRRVHV WR DGRSW :H GRQRW KRZHYHU VXEVFULEH WR WKH VSHFL˚F SUHGLFWLRQV WKDW WKH FODXVDO W\SLQJ K\SRWKHVLV PDNHVZLWK UHVSHFW WR WKH VWULFW FRQQHFWLRQ EHWZHHQ ZKLQVLWX DQG WKH DYDLODELOLW\ RI TXHVWLRQSDUWLFOHV 6HH %UXHQLQJ  IRU PRUH VXEVWDQWLDO DUJXPHQWDWLRQ RQ WKLV SRLQW 2I FRXUVH WKH VSHFL˚F IHDWXUHV WKDW FRQVWLWXWH LQWHUURJDWLYH & DQG WKH TXHVWLRQ SDUWLFOH LQSRODU DQG ZKTXHVWLRQV PD\ GLˤHU
ࠏ üɻȴʞȋŒɻ ॹ ĳƟȴ
WHUURJDWLYH LQWRQDWLRQ DQG  ODQJXDJH &KDOFDQWRQJR 0L[WHF WKDW KDV QRLQWHUURJDWLYHGHFODUDWLYH GLVWLQFWLRQ &RQVLGHU WKH IROORZLQJ PLQLPDO H[DPSOH IURP .D\DUGLOG ZLWK WKH JORVV VOLJKWO\ PRGL˚HG IRU FRQVLVWHQF\ DQ$XVWUDOLDQ 7DQJNLF ODQJXDJH ZKLFK DOORZV WKH IRUPDWLRQ RI SRODU TXHVWLRQV ZLWK RQO\ WKH XVH RI TXHVWLRQ LQWRQDWLRQ EXW DOVR RSWLRQDOO\ DOORZV WKHXVH RI D SDUWLFOH
 D Q\LQJND*)(?)?)?)?PDUULM"KHDU(?(?*:*O(?)ç
¶'R \RX XQGHUVWDQG"·E NDUD4 Q\LQJND*)(?)?)?)?PDUULM"KHDU(?(?*:*O(?)ç
¶&DQ \RX XQGHUVWDQG"· (YDQV  ²
(YDQV VWDWHV ´>SRODU TXHVWLRQV@ DUH IRUPDOO\ LGHQWLFDO ZLWK GHFODUDWLYHVH[FHSW IRU D ULVLQJ LQWRQDWLRQ FRQWRXU FHQWHUHG RQ WKH TXHVWLRQHG ZRUGµ3ODXVLEO\ ZH FDQ DVVXPH WKDW WKH ´TXHVWLRQHG ZRUGµ LQ WKH H[DPSOHV KHUHLV PDUULM ¶KHDU· ORFDWHG DW WKH HQG RI WKH TXHVWLRQ +RZHYHU QRWH WKDWWKH TXHVWLRQ SDUWLFOH NDUD LQ E LV LQ DQ LQLWLDO SRVLWLRQ 2QH DSSURDFKZRXOG EH WR VD\ WKDW WKH TXHVWLRQ LQWRQDWLRQ LV D 3)H[SRQHQW RI VSHOOLQJRXWLQWHUURJDWLYH & ZKLFK LV QHFHVVDU\ LQ ERWK D DQG E %\ WKH &ODXVDO7\SLQJ +\SRWKHVLV LW IROORZV WKDW WKH SDUWLFOH FDQQRW EH QHFHVVDU\ 7KHRWKHU DSSURDFK ZRXOG EH WR VD\ WKDW WKH SDUWLFOH LWVHOI LV LQWHUURJDWLYH &DQG WKH TXHVWLRQ LQWRQDWLRQ VLPSO\ D 3)SKHQRPHQRQ ,Q ZKLFK FDVH DPXVW LQYROYH D QXOO YHUVLRQ RI NDUD (LWKHU DSSURDFK UHGXFHV WR UHTXLULQJRQO\ LQWHUURJDWLYH & IRU FODXVH W\SLQJ$ ZKTXHVWLRQ GLˤHUV LQ WKDW WKHUH LV DQ DGGLWLRQDO ZKSKUDVH WKDW QHHGVDFFRXQWLQJ IRU +RZHYHU LI ZH H[WHQG WKH UHDVRQLQJ IRU SRODU TXHVWLRQV WRZKTXHVWLRQV WKHQ ZH FDQ VD\ WKDW OLNH SRODU TXHVWLRQV ZKTXHVWLRQV RQO\UHTXLUH DQ LQWHUURJDWLYH & WR FODXVH W\SH EXW LQGHSHQGHQWO\ UHTXLUH VRPHWKLQJ HOVH WR KDQGOH WKH ZKSKUDVH ² VSHFL˚FDOO\ WKHUH PXVW EH VRPH PHFKDQLVP E\ ZKLFK WKH ZKSKUDVH LV PDGH WR VFRSH RYHU WKH UHOHYDQW FODXVHIRU UHDVRQV VWDWHG DW WKH EHJLQQLQJ RI WKLV VHFWLRQ 7KLV LV QRW XS IRU GHEDWH ZH WKLQN EHFDXVH ZLWKRXW D ZKVFRSLQJ PHFKDQLVP WKH GLUHFW YVLQGLUHFW TXHVWLRQ GLVWLQFWLRQ LQ D ELFODXVDO ZKLQVLWX FRQVWUXFWLRQ FDQQRW
 $FFRUGLQJ WR :$/6 .D\DUGLOG LV OLVWHG DV RQO\ XVLQJ LQWHUURJDWLYH LQWRQDWLRQ EXW WKLVLV LQDFFXUDWH (YDQV  IURP ZKLFK WKH .D\DUGLOG GDWD LV GUDZQ VKRZV WKDW SRODUTXHVWLRQV FDQ EH IRUPHG ZLWK RU ZLWKRXW DQ LQLWLDO TXHVWLRQ SDUWLFOH 7KLV GRHV QRW FKDQJHRXU PDLQ SRLQW WKDW RWKHU WKDQ LQWHUURJDWLYH & QR RWKHU V\QWDFWLF GHYLFH LV QHFHVVDU\ IRUFODXVH W\SLQJ
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠐ
EH GHULYHG 7KH TXHVWLRQ LV ZKHWKHU FODXVH W\SLQJ DQG VFRSH ˚[LQJ DUH WKHVDPH WKLQJ ² ZH DUJXH WKDW WKH\ DUH QRW,Q ZKPRYHPHQW ODQJXDJHV WKHVH WZR SURSHUWLHV LQFLGHQWDOO\ FROODSVHLQWR D VLQJOH FOXVWHU RI RSHUDWLRQV EHFDXVH LQWHUURJDWLYH & DOVR WULJJHUV WKHPRYHPHQW RI WKH ZKSKUDVH LQWR >6SHF&3@ ZKLFK JDYH ULVH WR WKH DVVXPLQJ RI ZKPRYHPHQW DV WKH PHFKDQLVP IRU FODXVH W\SLQJ +RZHYHU UHFDOOWKH FHQWUDO FODLP WKDW RQO\ FODXVH W\SLQJ LV XQLYHUVDO LQGHSHQGHQW RI ZKPRYHPHQW ,Q RWKHU ZRUGV FODXVH W\SLQJ DQG VFRSH ˚[LQJ DUH LQGHSHQGHQWPHFKDQLVPV LW MXVW VR KDSSHQV WKDW LQ ZKPRYHPHQW WKH\ REVFXUH HDFKRWKHU 7KLV SRLQW LV FOHDUHU LQ ZKLQVLWX ODQJXDJHV EHFDXVH ZLWKRXW ZKPRYHPHQW WR REVFXUH VFRSH ˚[LQJ ZH FRQWHQG ZLWK WKH LVVXH RI VHPDQWLFGLVSODFHPHQW ² WKDW LV WKH SRVLWLRQ DW ZKLFK D ZKSKUDVH VKRXOG EH LQWHUSUHWHG GRHV QRW FRUUHVSRQG WR WKH V\QWDFWLF SRVLWLRQ DW ZKLFK LW DSSHDUV(YHQ LQ ZKLQVLWX TXHVWLRQV FODXVH W\SLQJ PXVW VWLOO LQYROYH WKH SUHVHQFHRI LQWHUURJDWLYH & $PRQJ WKH V\QWDFWLF DQDO\VHV RI ZKLQVLWX ZKDW GLˤHUVLV ZKHWKHU D SDUWLFXODU DSSURDFK WUHDWV WKH TXHVWLRQ SDUWLFOH LI LW H[LVWV DVD UHDOLVDWLRQ RI LQWHUURJDWLYH & RU QRW7KHUHIRUH LI VFRSH ˚[LQJ LV DOZD\V UHTXLUHG DQG LI ZKPRYHPHQW LVWKH GRPLQDQW ZD\ E\ ZKLFK ZKVFRSH ˚[LQJ LV DFFRPSOLVKHG LW LV GHVLUDEOH WR UHFDVW ZKLQVLWX LQ WHUPV RI 662 RI WKH ZKSKUDVH EHFDXVH LW LV DVWHS WRZDUGV XQL˚FDWLRQ ² FODXVH W\SLQJ DQG VFRSH ˚[LQJ DUH WKH VDPH LQZKPRYHPHQW DQG ZKLQVLWX ODQJXDJHV ZKDW YDULHV LV ZKLFK ZKFRS\ LVVSHOOHGRXW 7KLV LV LQ FRQWUDVW ZLWK WKH WUDGLWLRQDO V\VWHP RI H[SUHVVLQJWKH DYDLODELOLW\ RI ZKPRYHPHQW LQ WHUPV RI WKH WKH SUHVHQFH RI DQ (33 RQLQWHUURJDWLYH & EHFDXVH XQGHU WKHVH DSSURDFKHV WKH WUDGLWLRQDO DVVXPSWLRQ LV WKDW ZKLQVLWX LQYROYHV /)PRYHPHQW WKDW OHDYHV D WUDFH YDULDEOHZKLFK UXQV LQWR WKH VDPH LVVXHV ZH UDLVHG DW WKH EHJLQQLQJ RI WKH SDSHU)XUWKHUPRUH DW /) WKH SXUSRVH RI ZKPRYHPHQW LV SUHFLVHO\ WR ˚[ VFRSHWZR WKLQJV WKDW ZH DUH DUJXLQJ VKRXOG EH GHFRXSOHG $W DQ\ UDWH HYHQ LIZH VD\ WKDW ZKSKUDVHV LQVLWX PRYH DW /) ZH KDYH WR SRVWXODWH SUHFLVHO\DQ (33 IHDWXUH WR GR WKLV DW /) 2QH WKLV ZRXOG EH D VWUDQJH (33 IHDWXUHEXW WZR LI ZH VD\ WKDW WKLV /)(33 IHDWXUH RQO\ UHVXOWV LQ D 3) UHDOLVDWLRQRI D ORZHU FRS\ WKHQ WKLV DPRXQWV WR H[DFWO\ ZKDW ZH DUH SURSRVLQJ KHUHWKDW WKHUH LV QR QHFHVVLW\ IRU PRYHPHQW DW D GLˤHUHQW OHYHO RI UHSUHVHQWDWLRQ/) LI ZH FDQ DOUHDG\ GR LW ZLWKLQ V\QWD[ WRXW FRXUW
ࠉࡱࠉ üA�M AMȝɠA欁?A?ȋ ɠɫȴ˨ȋAM ȴA? ðð´
6LQFH ZH DUH DVVXPLQJ D FRS\ WKHRU\ RI PRYHPHQW LW LV QRW D QHFHVVDU\FRQGLWLRQ IRU 662 WR DOVR H[KLELW RYHUW PRUSKRV\QWDFWLF HˤHFWV RWKHU WKDQ
ࠈࠇ üɻȴʞȋŒɻ ॹ ĳƟȴ
WKH SURQXQFLDWLRQ RI D ORZHU FRS\ +DYLQJ VDLG WKLV WKHUH WKUHH W\SHV RIGDWD WKDW FRQVWLWXWH FRPSHOOLQJ HYLGHQFH IRU DQ 662 WKHRU\ RI ZKTXHVWLRQIRUPDWLRQ 7KH ˚UVW LQYROYHV RYHUW PRUSKRV\QWDFWLF HˤHFWV WKDW DUH OLQNHGWR ZKPRYHPHQW EXW RFFXU LQ D ZKLQVLWX FRQVWUXFWLRQ 7KLV LV ZKDW ZH˚QG ZLWK ZKDJUHHPHQW SKHQRPHQD LQ &RSWLF 5HLQWJHV HW DO  5HLQWJHV  7KH VHFRQG LQYROYHV ZKDW DSSHDUV WR EH WUXO\ RSWLRQDO ZKPRYHPHQW HYHQ LQ PXOWLFODXVDO VWUXFWXUHV LQ %DELQH:LWVXZLW·HQ 'HQKDP  ZKLFK ZH VHH DV VWUDLJKWIRUZDUG 662 RI WKH ZKSKUDVH LQ GLIIHUHQW &3 VSHFL˚HUV 7KH WKLUG LQYROYHV SDUWLDO ZKPRYHPHQW ZLWK VFRSHPDUNHUV HJ LQ *HUPDQ ZKLFK ZLOO XOWLPDWHO\ UHGXFH WR D VXEW\SH RIRSWLRQDO ZKPRYHPHQW DQG EH HYLGHQFH WKDW WKH SDUWLFOH 4 PXVW DOVR EHLQYROYHG LQ WKH 662 SDUDGLJP7R XQGHUVWDQG WKH DQDO\VLV WKDW 5HLQWJHV SURSRVHV ZH PXVW ˚UVW XQGHUVWDQG WKH EDVLF SKHQRPHQRQ WKDW LV XQGHUVWRRG WR EH D GLDJQRVWLF IRUZKPRYHPHQW 7R LOOXVWUDWH WKLV 5HLQWJHV ˚UVW FRQVLGHUV WKH EDVLF ZKDJUHHPHQW IDFWV LQ &KDPRUUR ZKLFK LV WULJJHUHG E\ RYHUW ZKPRYHPHQW ,Q&KDPRUUR D ZKTXHVWLRQ LV IRUPHG E\ DSSO\LQJ ZKPRYHPHQW WR D GHFODUDWLYH 962 FODXVH UHVXOWLQJ LQ DQ 692 RU 296 ZRUG RUGHU DFFRPSDQLHG E\FRUUHVSRQGLQJ FDVH DJUHHPHQW RQ WKH YHUE 5HLQWJHV HW DO  ²
 KDEHQGL(?(?)?VHOOVL 0DULD0DULD LWKH NDUHWDFDU
¶0DULD VROG WKH FDU·
 D KD\LZKR EXPHQGL*})?>QRP@VHOOLWKH NDUHWD"FDU
¶:KR VROG WKH FDU"·E KDIDZKDW ELQLQGHQxD*})?>REM@VHOO(?(?)?VL 0DULD"0DULD
¶:KDW GLG 0DULD VHOO"·
$ PRYHG VXEMHFW ZKSKUDVH ZLOO WULJJHU QRPLQDWLYH FDVH DJUHHPHQW RQ WKHYHUE DV VKRZQ E\ WKH XP PDUNLQJ RQ WKH YHUE LQ D $ PRYHG REMHFWZKSKUDVH ZLOO LQVWHDG WULJJHU REMHFWLYH FDVH DJUHHPHQW LQ RQ WKH YHUE DQGFRUUHVSRQGLQJ SRVVHVVRU DJUHHPHQW QxD7R VXP XS &KDPRUUR KDV RYHUW ZKPRYHPHQW DQG FRUUHVSRQGLQJ ZKDJUHHPHQW ZKLFK VXUIDFHV DV FDVH DJUHHPHQW RQ WKH YHUE :KDW 5HLQWJHVDUJXHV IRU LV WKDW HYLGHQFH RI 662 ZRXOG LQYROYH EHKDYLRXU WKDW LV VLPLODUWR ZKDW KDSSHQV LQ &KDPRUUR ZLWKRXW DQ\ RYHUW VLJQV RI ZKPRYHPHQW7KDW LV LI ZH KDYH D ODQJXDJH WKDW H[KLELWV RYHUW ZKDJUHHPHQW ZLWK QRFRUUHVSRQGLQJ RYHUW ZKPRYHPHQW ZH KDYH HYLGHQFH IRU VSHOOLQJRXW RI
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠈࠈ
D ORZHU FRS\ :H WXUQ QRZ WR &RSWLF (J\SWLDQ ZKLFK DSSHDUV WR VKRZSUHFLVHO\ WKLV NLQG RI EHKDYLRXU ,Q IDFW LQ &RSWLF WKH VXUIDFLQJ RI ZKDJUHHPHQW LV LQ FRPSOHPHQWDU\ GLVWULEXWLRQ ZLWK RYHUW ZKPRYHPHQW&RSWLF (J\SWLDQ LV SUHGRPLQDQWO\ ZKLQVLWX EXW FUXFLDOO\ GHVSLWH WKHZKSKUDVH EHLQJ LQVLWX UHODWLYH WHQVH LV REOLJDWRU\ JORVVHG )?(?)ç)?(?)?(?
 @QWD)?(?)ç)?(?)?(?XZKDW ؔOKDSSHQ @PPRNWR*)(?)?SDǦRHLV(?(?(?*)(?)?)?)çORUG
S@UUR(?(?(?*)(?)?NLQJ
¶:KDW KDSSHQHG WR \RX RXU ORUG DQG NLQJ"·
 DZODQG QWLVRZQ)?(?(?)?)?(?*)*)(?NQRZDQQRW >WؔH& QWD)?(?)ç)?(?)?(?XZKDW ؔOSHKDSSHQ
@PPRV@WR*)(?(?)?
¶$QG , GRQ·W NQRZ ZKDW KDSSHQHG WR KHU·
7KH VSHFL˚F PRUSKRV\QWDFWLF HˤHFW WKDW 5HLQWJHV HW DO  FODLP WR EHZKDJUHHPHQW LV WKDW RI WKH UHODWLYH WHQVH PDUNHU @QWD 0RUH VSHFL˚FDOO\WKH FODLP LV WKDW UHODWLYH WHQVH VXUIDFHV ZLWKLQ WKH FODXVH RYHU ZKLFK WKH ZKSKUDVH WDNHV VFRSH PDWUL[ VFRSH LQ  DQG HPEHGGHG VFRSH LQ  :KHQD ZKLQVLWX LQ DQ HPEHGGHG FODXVH LV WR EH LQWHUSUHWHG ZLWK PDWUL[ VFRSHUHODWLYH WHQVH VXUIDFHV LQ WKH PDWUL[ FODXVH DQG QRW WKH HPEHGGHG FODXVH
 H\H4 @QWOQW@Q\RX)?)çHWHW@QWؔO)?(?)ç)?)?(?*))?)çVD\@PPRV'2 *)(?(?HURLDERXW*)(?>WؔH& DQJ,
QLP@"ZKR
¶:KR DUH \RX VD\LQJ RI PH WKDW , DP"·
1RWH IXUWKHU WKDW LQ  WKHUH LV WKH SUHVHQFH RI DQ LQLWLDO TXHVWLRQ SDUWLFOHZKLFK VHUYHV WR W\SH WKH FODXVH ,Q OLQH ZLWK ZKDW ZH KDYH VXJJHVWHG DERYHWKH GDWD VKRZ WKDW FODXVH W\SLQJ DQG VFRSH PDUNLQJ DUH LQGHSHQGHQW RI HDFKRWKHU ,Q &RSWLF VFRSH PDUNLQJ LV DFFRPSOLVKHG HLWKHU E\ ZKPRYHPHQW RUE\ UHODWLYH WHQVH PDUNLQJ DV FDQ EH VHHQ LQ WKH H[DPSOH EHORZ ZKHUH WKHUHLV ZKIURQWLQJ EXW QR ZKDJUHHPHQW UHODWLYH WHQVH PDUNLQJ
 HWBHIRU XZKDW WLKPRRV)?)?(?*)*)(?VLWK@PLQ SDPDQؔOSH(?(?(?*)(?)?*)(?URRP
WLKO@SOOS")?)?(?*)*)(?EHZHDU\
ࠈࠉ üɻȴʞȋŒɻ ॹ ĳƟȴ
¶:K\ DP , VLWWLQJ LQ P\ URRP EHLQJ ZHDU\"·
 HBRO)?(?)çWOQZKHUH DWHW@HL)?(?)?(?)?)çFRPHHSHLPD"W (?(?)?*)(?)?SODFH
¶)URP ZKHUH GLG \RX FRPH KHUH"·
+HUH LQ  ZH KDYH ZKIURQWLQJ RI ¶IRU ZKDW· ZK\ DQG LQ  ZH KDYHZKIURQWLQJ RI ¶ZKHUH· ,Q ERWK FDVHV UHODWLYH WHQVH PDUNLQJ GRHV QRW VXUIDFH 2QH PLJKW EH WHPSWHG WR DUJXH WKDW WKH GLVWLQFWLRQ KHUH LV RQH RIZKDUJXPHQW ZKDW YV ZKDGMXQFW ZKHUH ZK\ EXW 5HLQWJHV VKRZV WKDWZKDGMXQFWV FDQ IUHHO\ DSSHDU LQVLWX ZKLFK IXUWKHU VXJJHVWV WKDW &RSWLFDGMXQFWLQVLWX FRQVWUXFWLRQV GR QRW LQYROYH XQVHOHFWLYH ELQGLQJ :KHQWKH\ GR UHODWLYH WHQVH PDUNLQJ VXUIDFHV
 @DNHL)?(?)ç)?(?)?(?*)(?)?JRHSHLPDWR(?(?)?*)(?)?SODFH@QDؔLQZKDW @QKH"RIPDQQHU
¶+RZ GLG \RX JHW KHUH"·
7DNHQ WRJHWKHU WKH GDWD VXJJHVW WKDW &RSWLF DFFRPSOLVKHV FODXVH W\SLQJ LQGHSHQGHQWO\ RI ZKSKHQRPHQD EXW DW WKH VDPH WLPH &RSWLF UHTXLUHV RYHUWVFRSH PDUNLQJ ZKLFK LV DFFRPSOLVKHG HLWKHU E\ RYHUW ZKPRYHPHQW RU E\RYHUW UHODWLYH WHQVH PDUNLQJ ,Q WKH ODWWHU FDVH UHODWLYH WHQVH PDUNLQJ LVWULJJHUHG ZKHQ WKH ZKSKUDVH GRHV QRW RYHUWO\ PRYH 7KH ˚QDO UHOHYDQWSLHFH RI HYLGHQFH WKDW 5HLQWJHV SURYLGHV LV WR DUJXH WKDW WKH ZKLQVLWX FRQVWUXFWLRQV GR LQGHHG LQYROYH VSHOOLQJRXW RI D ORZHU FRS\ DV RSSRVHG WR/)PRYHPHQW7KH DUJXPHQW LV DV IROORZV LI ZH DVVXPH D WUDGLWLRQDO WKHRU\ RI /)PRYHPHQW ZKLFK HVWDEOLVKHV DQ RSHUDWRU²YDULDEOH FKDLQ WKHQ /)PRYHPHQWRI WKH RSHUDWRU ZKSKUDVH ZLOO JLYH ULVH WR LQWHUYHQWLRQ HˤHFWV LI LW FURVVHVD VFRSH EHDULQJ HOHPHQW 6XFK IDFWV KDYH EHHQ REVHUYHG LQ %HFN  DQG%HFN 	 .LP  +RZHYHU 5HLQWJHV  DUJXHV VXFK LQWHUYHQWLRQHˤHFWV DUH QRW IRXQG LQ &RSWLF
 NQDX)?)?(?*)*)(?)?VHHǦH& @QWDIV@QW)?(?)ç)?(?)?(?*)(?)?HVWDEOLVK@PSEZH(?(?(?)?)çKHDYHQV
WEUXDOO)?)ç@QDؔLQZKDW @QKHRIPDQQHU K@PWKURXJK SHIORJLVPRV(?(?(?*)(?)?*)(?)?UHDVRQLQJ
 8QVHOHFWLYH ELQGLQJ LV NQRZQ WR EH VHQVLWLYH WR WKH DUJXPHQW²DGMXQFW DV\PPHWU\ 6HH&KHQJ  IRU DQ RYHUYLHZ RI GLˤHUHQW DSSURDFKHV WR XQVHOHFWLYH ELQGLQJ DQG UHODWHGUHIHUHQFHV
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠈࠊ
¶<RX VHH KRZ +H KDV HVWDEOLVKHG DOO WKH KHDYHQV WKURXJK +LV UHDVRQLQJ·
,Q  ZH REVHUYH WKDW WKH ZKSKUDVH LV LQVLWX DQG LV WR EH LQWHUSUHWHGZLWK HPEHGGHG VFRSH ZKLFK WULJJHUV UHODWLYH WHQVH PDUNLQJ LQ WKH HPEHGGHG FODXVH &UXFLDOO\ WKH XQLYHUVDO TXDQWL˚HU WEUX ¶DOO· OLHV DORQJ WKH SDWKRI ZKPRYHPHQW ZKLFK ZRXOG LQ SULQFLSOH WULJJHU DQ LQWHUYHQWLRQ HˤHFWVKRXOG WKH ZKSKUDVH XQGHUJR /)PRYHPHQW WR LWV VFRSH WDNLQJ SRVLWLRQ7KLV 5HLQWJHV FRQFOXGHV LV HYLGHQFH WKDW  UH˜HFWV RYHUW ZKPRYHPHQWUDWKHU WKDQ /)PRYHPHQW VLQFH RYHUW PRYHPHQW GRHV QRW WULJJHU LQWHUYHQWLRQ HˤHFWV ,W WKHQ IROORZV WKDW LI WKH ZKSKUDVH DSSHDUV LQVLWX ZLWKRXWWULJJHULQJ LQWHUYHQWLRQ HˤHFWV LW PXVW EH WKH FDVH WKDW WKH ZKSKUDVH KDVRYHUWO\ PRYHG EXW LWV ORZHU FRS\ LV SURQRXQFHG:H QRZ WXUQ WR %DELQH:LWVXZLW·HQ 'HQKDP   DQ $WKDEDVNDQODQJXDJH ZKLFK DSSHDUV WR DOORZ WUXO\ RSWLRQDO ZKPRYHPHQW ZLWK QRYDULDWLRQ LQ PRUSKRV\QWDFWLF VKDSH RU GLVFRXUVH HˤHFWV 7KH PRYHPHQW LVDOVR DUJXHG QRW WR EH IRFDOLVDWLRQ WRSLFDOLVDWLRQ RU FOHIWLQJ ZKLOH REH\LQJ LVODQG H[WUDFWLRQ FRQVWUDLQWV DV ZRXOG EH H[SHFWHG RI RYHUW PRYHPHQW&RPSDUHG WR &RSWLF WKH IDFWV LQ %DELQH:LWVXZLW·HQ DUH YHU\ VWUDLJKWIRUZDUG ZKSKUDVHV FDQ UHPDLQ LQ LWV EDVH SRVLWLRQ RU PRYH WR DQG VWRS DWDQ\ >6SHF&3@ SRVLWLRQ MXVW DV WKH ZKPRYHPHQW GRHV QRW FURVV DQ LVODQGERXQGDU\ 7KLV FDQ EH FOHDUO\ VHHQ LQ WKH IROORZLQJ
 D *HRUJH*HRUJH >/LOOLDQ/LOOLDQ QGwWQwZKLFK ERRNERRN \LN·L\HOKGLF@*)(?UHDG)?)?*:*)(?\LOKQw"*)(?WROG*)(?
E *HRUJH*HRUJH >QGwWQwZKLFK ERRNERRN /LOOLDQ/LOOLDQ \LN·L\HOKGLF@*)(?UHDG)?)?*:*)(?\LOKQw"*)(?WROG*)(?
F QGwWQwZKLFK ERRNERRN *HRUJH*HRUJH >/LOOLDQ/LOOLDQ \LN·L\HOKGLF@*)(?UHDG)?)?*:*)(?\LOKQw"*)(?WROG*)(?
¶:KLFK ERRN GLG *HRUJH WHOO /LOOLDQ WR UHDG"·
2QH TXHVWLRQ WKDW ZLOO LPPHGLDWHO\ DULVH LV ZKHWKHU %DELQH:LWVXZLW·HQ DOORZV VFUDPEOLQJ ,W GRHV QRW ² QRQZK 13V GR QRW KDYH WKH IUHHGRP RIPRYLQJ SHUKDSV EHFDXVH RI D ODFN RI FDVH PDUNLQJ RQ 13V
 D /LOOLDQ/LOOLDQ GXVFDW \XQNsW*)(?ERXJKW*)(?
¶/LOOLDQ ERXJKW D FDW·E 'XVFDW /LOOLDQ/LOOLDQ \XQNsW*)(?ERXJKW*)(?
,QWHQGHG PHDQLQJ ¶/LOOLDQ ERXJKW D FDW·
ࠈࠋ üɻȴʞȋŒɻ ॹ ĳƟȴ
$V VKRZQ DERYH LQ E WKH REMHFW FDQQRW EH IURQWHG DQG E FDQ RQO\KDYH WKH PHDQLQJ WKDW WKH FDW ERXJKW /LOOLDQ 13V FDQ EH IURQWHG LI IRFXVHGZKLFK UHTXLUHV WKH XVH RI IRFXV PDUNHU ZKLFK LV QRWDEO\ DEVHQW LQ ZKFRQVWUXFWLRQV
 *HRUJH*HRUJH ·HQ(?)?(?/LOOLDQ/LOOLDQ \XQW·L\·*)(?)ç)I)s(?*)*)(?
¶,W·V *HRUJH WKDW /LOOLDQ OLNHV·
¶,W·V *HRUJH WKDW OLNHV /LOOLDQ·
)LQDOO\ ZKSKUDVHV DUH VXEMHFW WR LVODQG FRQVWUDLQWV $V FDQ EH VHHQ LQ WKHH[DPSOHV EHORZ H[WUDFWLRQ LV LPSRVVLEOH IURP VHQWHQWLDO VXEMHFWV  DQGFRRUGLQDWH VWUXFWXUHV 
 D >*HRUJH*HRUJH PEwZKR \XGwK\H@*)(?NQRZ*)(?/LOOLDQ/LOOLDQ \LOKJJLw"*)(?VXUSULVHG*)(?
¶7KDW *HRUJH NQRZV ZKR VXUSULVHG /LOOLDQ"·E PEwZKR >*HRUJH*HRUJH \XGwK\H@*)(?NQRZ*)(?/LOOLDQ/LOOLDQ \LOKJJLw"*)(?VXUSULVHG*)(?
 D >*HRUJH*HRUJH WO·DKDQG PEw@ZKR KLEwQ·s·Q"*)(?VDZ)?)ç
¶<RX VDZ *HRUJH DQG ZKR"·E PEwZKR >*HRUJH*HRUJH WO·DK@DQG KLEwQ·s·Q"*)(?VDZ)?)ç
'HQKDP WDNHV WKLV DV HYLGHQFH WKDW ZKPRYHPHQW LQ %DELQH:LWVXZLW·HQLI LW GRHV RFFXU LV RYHUW ZKPRYHPHQW DQG WKH RSWLRQDOLW\ WKDW IROORZV LVWUXH RSWLRQDOLW\ LQ WHUPV RI ZKHUH WKH ZKSKUDVH PRYHV WR $V PHQWLRQHG LQVHFWLRQ  WKLV LV D FODVVLF SUREOHP RI ZKVFRSH ˚[LQJ ,I WKH ZKSKUDVH LVQRW SURQRXQFHG DW WKH SRVLWLRQ DW ZKLFK LW VKRXOG WDNH VFRSH PDWUL[ LQ DOOWKH H[DPSOHV KHUH WKHQ WKHUH QHHGV WR EH VRPH PHFKDQLVP E\ ZKLFK VFRSHFDQ EH ˚[HG 'HQKDP·V VROXWLRQ WR WKH SUREOHP LQYROYHV SURSRVLQJ DQ H[WUDSURMHFWLRQ DERYH & WKH 7\SH3 ZKLFK LV UHVSRQVLEOH IRU FODXVH W\SLQJ DQGVFRSH 7\3 LV DOZD\V SURMHFWHG ZKHUH VFRSH QHHGV WR EH PDUNHG ,Q GLUHFWTXHVWLRQV 7\3 LV SURMHFWHG DERYH WKH PDWUL[ &3 ZKLFK KRVWV DQ RSHUDWRUWKDW ELQGV WKH ZKSKUDVH &UXFLDOO\ RSWLRQDO ZKPRYHPHQW LV FRXFKHG LQWHUPV RI ZKHWKHU D & LV SURMHFWHG RU QRW ZLWK WKH ZKSKUDVH PRYLQJ WRZKHUHYHU & LV SURMHFWHG ,I QR & LV SURMHFWHG WKH ZKSKUDVH UHPDLQV LQVLWX LI RQO\ HPEHGGHG & LV SURMHFWHG WKHUH LV SDUWLDO ZK PRYHPHQW WRHPEHGGHG >6SHF&3@ DQG LI PDWUL[ & LV SURMHFWHG WKHUH LV IXOO ZKIURQWLQJ
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠈࠌ
6FKHPDWLFDOO\ WKH VROXWLRQ VLPSOL˚HG WR UHPRYH $JU SURMHFWLRQV LV IRUPXODWHG DV IROORZV
 D ZKLQVLWX = D>7*é32Si >73 «>*r3«>73 «>*r3ZKi @@@@@E SDUWLDO ZKPRYHPHQW = E>7*é32Si >73 «>*r3«>&3 ZKi «>73 «>*r3 ti @@@@@@F ZKIURQWLQJ = F>7*é32Si >&3 ZKi «>73 «>*r3«>73 «>*r3 ti @@@@@@
:H ZLOO QRW DGRSW WKLV DQDO\VLV UDWKHU ZH FODLP WKDW RSWLRQDO ZKPRYHPHQWRI WKLV VRUW LV DQ H[HPSODU RI 662 7KH DQDO\VLV WKDW ZH ZLOO SURSRVH LQVHFWLRQ  ZLOO EH H[SUHVVHG LQ WHUPV RI D V\QWDFWLF XQLW\ DPRQJ DOO WKUHHFRQVWUXFWLRQV ZLWK ZKPRYHPHQW WR WKH KLJKHVW >6SHF&3@ LQ DOO FDVHV IRUZKVFRSH UHDVRQV :KDW GLˤHUV LV ZKHUH WKH ZKSKUDVH LV VSHOOHGRXW ZKLFKFDQ RQO\ EH OLQNV LQ WKH ZKPRYHPHQW FKDLQ 7\SRORJLFDOO\ ODQJXDJHV GLIIHU LQ WHUPV RI ZKDW LV DOORZHG WR VSHOORXW ZKHUH ZKLOH VRPH ODQJXDJHVDOORZ VHYHUDO RSWLRQV KHQFH 6627KH WKLUG W\SH RI FRQVWUXFWLRQ ZH ZLOO FRQVLGHU LV SDUWLDO ZKPRYHPHQWZLWK VFRSH PDUNLQJ 3DUWLDO ZKPRYHPHQW LV VLPLODU WR ZKDW ZH ˚QG LQ%DELQH:LWVXZLW·HQ VSHFL˚FDOO\ ZKHQ WKH ZKSKUDVH PRYHV WR DQG DSSHDUVWR VWRS DW DQ LQWHUPHGLDWH >6SHF&3@ ZLWK WKH FRUUHVSRQGLQJ VXUIDFLQJ RI DPDUNHU DW WKH VFRSH PDUNLQJ SRVLWLRQ XVXDOO\ PDWUL[ 7KLV VFRSH PDUNHUFDQ WDNH WKH IRUP RI D ZKZRUG RU D SDUWLFOH )DQVHORZ  ²SURYLGHV D YHU\ GHWDLOHG RYHUYLHZ RI WKH FURVVOLQJXLVWLF SUR˚OH RI SDUWLDOZKPRYHPHQW VKRZV WKH IROORZLQJ H[DPSOHV IURP *HUPDQ DQG $OEDQLDQFLWLQJ 7XUDQR 
 D ZDVZKDW JODXEVWEHOLHYH GX\RX ZHQiZKR(?(?(?,ULQD,ULQD ti OLHEW"ORYHV
¶:KR GR \RX EHOLHYH WKDW ,ULQD ORYHV"·E ZDVZKDW JODXEVWEHOLHYH GX\RX ZDVZKDW HUKH VDJWVD\V ZHQiZKR ,ULQD,ULQD tiORYHV OLHEW"
¶:KR GR \RX EHOLHYH WKDW KH VD\V WKDW ,ULQD ORYHV"·
 D D4 PHQGRQWKLQN VHWKDW 0DULD0DU\ WKRWsVD\V VHWKDW oIDUsZKDW NDEURXJKW VMHOOsKHU EXUUL"KXVEDQG
¶:KDW GR \RX WKLQN WKDW 0DULD VD\V WKDW KHU KXVEDQG EURXJKW"·E D4 PHQGRQWKLQN VHWKDW oIDUsZKDW WKRWsVD\V 0DULD0DU\ VHWKDW NDEURXJKW VMHOOsKHU EXUUL"KXVEDQG
¶:KDW GR \RX WKLQN WKDW 0DULD VD\V WKDW KHU KXVEDQG EURXJKW"·
ࠈࠍ üɻȴʞȋŒɻ ॹ ĳƟȴ
,Q *HUPDQ  ZH VHH WKDW ZDV ¶ZKDW· LV XVHG WR PDUN VFRSH ZKLOH WKHZKZRUG PRYHV WR WKH SHULSKHU\ RI RQO\ WKH HPEHGGHG FODXVH ,Q $OEDQLDQ ZH VHH WKH TXHVWLRQ SDUWLFOH D PDUNLQJ PDWUL[ VFRSH ZKLOH WKH ZKSKUDVH oIDUs ¶ZKDW· VWD\V ORZ :H ZLOO QRW JR WKURXJK WKH VSHFL˚FV RI HDFKODQJXDJH DOWKRXJK VHH )DQVHORZ 	 ȂDYDU  IRU D GHWDLOHG DFFRXQW RI*HUPDQ EXW WKH PDLQ SRLQW LV WKDW WKHVH FRQVWUXFWLRQV DUH DPHQDEOH WRD 662 DFFRXQW RI ZKFRQVWUXFWLRQV 6SHFL˚FDOO\ ZH FODLP WKDW WKDW WKHVFRSH PDUNHU FDQ EH YLHZHG DV WKH LQVWDQWLDWLRQ RI WKH 4SDUWLFOH ZKLOH WKHORZHU ZKSKUDVH FRUUHVSRQGV WR WKH DUJXPHQWDO ZKSKUDVH ,I ZHPHUJH WKLVOLQH RI WKLQNLQJ ZLWK WKH QRWLRQ WKDW D TXHVWLRQ SDUWLFOH IRUPV D FRQVWLWXHQWZLWK WKH ZKSKUDVH WKDW LW DVVRFLDWHV ZLWK WKHQ D WKHRU\ RI 662 H[WHQGVWR QRW RQO\ WKH VSHOORXW SRVLWLRQ RI WKH ZKSKUDVH EXW DOVR WKDW RI WKH 4SDUWLFOH *LYHQ WKDW ZH NQRZ WKDW ZKPRYHPHQW RFFXUV LQ D F\FOLF IDVKLRQ)DQVHORZ   REVHUYHV WKDW LQ *HUPDQ WKH DUJXPHQWDO ZKSKUDVHFDQ EH SDUWLDOO\ PRYHG WR DQ\ LQWHUPHGLDWH SHULSKHUDO SRVLWLRQ ZLWK FRSLHVRI WKH VFRSH PDUNHU DSSHDULQJ DORQJ WKH SDWK RI F\FOLF PRYHPHQW
 D ZHQZKR GHQNVWWKLQN GX\RX GDVVWKDW VLHVKH JODXEWEHOLHYHV GDVVWKDW )ULW])ULW] PHLQWPHDQV GDVVWKDW VLHVKH
OLHEW"ORYHV
¶:KR GR \RX WKLQN WKDW VKH EHOLHYHV WKDW )ULW] PHDQV WKDW VKHORYHV"·E ZDV GHQNVW GX ZHQ VLH JODXEW GDVV )ULW] PHLQW GDVV VLH OLHEW"F ZDV GHQNVW GX ZDV VLH JODXEW ZHQ IULW] PHLQW GDVV VLH OLHEW"G ZDV GHQNVW GX ZDV VLH JODXEW ZDV IULW] PHLQW ZHQ VLH OLHEW"
7KH *HUPDQ GDWD LV VRPHZKDW VLPLODU WR ZKDW ZH REVHUYHG LQ &RSWLF ,Q&RSWLF UHFDOO WKDW UHODWLYH WHQVH PDUNLQJ DSSHDUV ZKHQ WKH ORZHU FRS\ RIZKSKUDVH LV VSHOOHG RXW PDUNLQJ WKH SRVLWLRQ RI ZKHUH WKH KLJKHU FRS\ZRXOG EH RWKHUZLVH SURQRXQFHG /LNHZLVH LQ *HUPDQ ZDV LV VSHOOHGRXW LQWKH SRVLWLRQV WKDW WUDFN KLJKHU FRSLHV RI ZKPRYHPHQW )DQVHORZ FRUUHFWO\QRWHV WKDW LW LV VOLJKWO\ LQDFFXUDWH WR GHVFULEH ZDV DV VLPSO\ D VFRSH PDUNHUVLQFH PXOWLSOH FRSLHV DSSHDU ² LW LV PRUH DFFXUDWH WR GHVFULEH WKH KLJKHVWFRS\ RI PRYHPHQW FKDLQ DV PDUNLQJ WKH VFRSH RI WKH FODXVH ,Q WKLV VHQVH*HUPDQ LV GLˤHUHQW WKDQ &RSWLF ZKLFK RQO\ DOORZV WKH UHODWLYH WHQVH PDUNHUWR DSSHDU LQ WKH KLJKHVW FODXVH RYHU ZKLFK WKH ZKSKUDVH WDNHV VFRSH :KDWWKLV PHDQV LV WKDW WKH VFRSH RI WKH ZKSKUDVH PXVW EH PDUNHG ODQJXDJHVGLˤHU LQ WHUPV RI WKH ZD\ WKH\ UHDOLVH VFRSH DQG WKH H[WHQW RI WKH RYHUWQHVVRI VXFK PDUNLQJ &RSWLF UHDOLVHV WKLV WKURXJK DJUHHPHQW LQ WKH VFRSH WDNLQJ
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠈࠎ
FODXVH *HUPDQ DOORZV WKH WUDFNLQJ RI ZKPRYHPHQW DQG WKH VSHOOLQJRXW RIPXOWLSOH ´EUHDGFUXPEµ FRSLHV DORQJ WKH PRYHPHQW SDWK WR WKH VFRSHWDNLQJSRVLWLRQ %DELQH:LWVXZLW·HQ UHTXLUHV QR RYHUW VFRSH PDUNLQJ DW DOO
ࠊ ðð´ A刂⌁? ʉA�M A⌂?AMɫA刁脂褁㐂? ȴA? +ࡪ äࡪ A刂⌁? ʿA?
ࠊࡱࠈ üA�MȴɫAMʉA?A?ȋ ɠɫAMȋAᴁ⌁刂欁Mɻ
,Q VHFWLRQ  ZH DVVHUWHG WKDW WKH RQO\ UHTXLUHPHQW IRU WKH FODXVH W\SLQJ RIDQ LQWHUURJDWLYH LV WKH SUHVHQFH RI DQ LQWHUURJDWLYH & 7KH HˤHFW WKDW & KDVDW WKH LQWHUIDFHV LV EDVLFDOO\ WKDW RI D VHWIRUPHU LW WDNHV D SURSRVLWLRQ DQGWXUQV LW LQWR D VHW RI SURSRVLWLRQV ZKLFK FRUUHVSRQGV WR WKH GHQRWDWLRQ RID TXHVWLRQ 2QH RI WKH REYLRXV IXQFWLRQV RI ZKPRYHPHQW LV WR ˚[ VFRSHDW OHDVW LQ WKH ODQJXDJHV WKDW KDYH ZKPRYHPHQW LQWHUURJDWLYH & WULJJHUVWKH PRYHPHQW RI WKH ZKSKUDVH WR >6SHF&3@ ZKLFK JLYHV ULVH WR VXUIDFHFRQ˚JXUDWLRQ ZH VHH +RZHYHU RYHUW ZKPRYHPHQW FOHDUO\ FDQQRW EH DQHFHVVLW\ IRU VFRSH˚[LQJ VLQFH ZH REVHUYH WKDW LQ ZKLQVLWX ODQJXDJHV RUODQJXDJHV WKDW SHUPLW RSWLRQDO RU SDUWLDO ZKPRYHPHQW WKH ZKSKUDVH LVQRW ORFDWHG LQ D SRVLWLRQ DW ZKLFK LW WDNHV VFRSH 8VXDOO\ LQ WKHVH FDVHVWKHUH PXVW EH D VHSDUDWH PHFKDQLVP E\ ZKLFK VFRSH LV ˚[HG HJ WKURXJKWKH XVH RI D VFRSH PDUNLQJ HOHPHQW RU WKH SRVLWLQJ RI DQ DEVWUDFW W\SLQJKHDG LQ WKH FODXVDO SHULSKHU\ %XW \HW DJDLQ QRQH RI WKHVH VWUDWHJLHV DUHVWULFWO\ QHFHVVDU\ DW VXUIDFH V\QWD[ HJ LQ ZKLQVLWX ODQJXDJHV WKDW KDYHQR RWKHU RYHUW TXHVWLRQ PDUNHU7DNHQ DW IDFH YDOXH RQH PLJKW HQWHUWDLQ WKH LGHD WKDW ODQJXDJHV DUH SDUDPHWHULVHG LQ WHUPV RI ZKHWKHU ZKPRYHPHQW LV XVHG IRU VFRSH ˚[LQJ RUQRW LQ WKH ODWWHU FDVH D VFRSH PDUNHU LV SUHVHQW ZKLFK LWVHOI PD\ RU PD\QRW EH RYHUW +RZHYHU WKLV FDQQRW EH ULJKW ² LQ WHUPV RI WKH VXUIDFH V\QWD[ WKHUH LV QRWKLQJ DEVROXWHO\ QHFHVVDU\ LQ WKH OLFHQVLQJ RI D ZKTXHVWLRQH[FHSW SHUKDSV WKH XVH RI DQ RYHUW ZKZRUG ,WV SRVLWLRQ RU WKH SUHVHQFHRI RYHUW SDUWLFOHV RU VFRSH PDUNHUV DUH LQ D VHQVH SXUHO\ LQFLGHQWDO :KLOHLW LV UHDVRQDEOH WR DVVXPH WKDW WKH UHDOLVDWLRQV RI WKH VXUIDFH VWUXFWXUH LV DUH˜H[ RI WKH XQGHUO\LQJ V\QWDFWLF PHFKDQLVPV WKH FRQYHUVH LV QRW WUXH ² LWFDQQRW EH WKH FDVH WKDW WKH OLFHQVLQJ RI D ZKTXHVWLRQ QHFHVVLWDWHV D FHUWDLQVXUIDFH FRQ˚JXUDWLRQ7KH FRXQWHUSRLQW WR WKLV DUJXPHQW LV WKDW VHPDQWLFDOO\ WKH EDVLF PHDQLQJ RI TXHVWLRQV FURVVOLQJXLVWLFDOO\ LV QRW GLYHUJHQW $ VLPSOH ZKTXHVWLRQUHJDUGOHVV RI LWV VXUIDFH FRQ˚JXUDWLRQ PXVW FRQYHUJH RQ WKH VDPH PHDQLQJ 2QH ZD\ RI LQWHUSUHWLQJ WKLV LV WKDW WKHUH LV D VWULFW PDSSLQJ EHWZHHQ
ࠈࠏ üɻȴʞȋŒɻ ॹ ĳƟȴ
IRUP DQG IXQFWLRQ ZKHUHE\ D ODQJXDJH ZKDW RYHUWO\ PRYHV D ZKSKUDVH WRD VFRSH WDNLQJ SRVLWLRQ XVHV RYHUW ZKPRYHPHQW WR ˚[ VFRSH %\ FRQWUDVWD ZKLQVLWX ODQJXDJH GRHV QRW XVH RYHUW ZKPRYHPHQW WR ˚[ VFRSH PD\FKRRVH WR HLWKHU XVH DQ RYHUW VFRSH PDUNHU RU LW PD\ QRW 7KLV DPRXQWVWR D VLWXDWLRQ RI IUHH FKRLFH WR ˚[ VFRSH D ODQJXDJH PD\ FKRRVH RSWLRQ $ZKPRYHPHQW RSWLRQ % VFRSH PDUNLQJ RU RSWLRQ & GR QRWKLQJ 7RXV WKLV LV QRW D GHVLUDEOH VWDWH RI DˤDLUV ,W VHHPV PRUH VHQVLEOH WR VD\ WKDWWKH V\QWD[ DQG VHPDQWLFV DUH PRUH RU OHVV XQLYHUVDOO\ FRQYHUJHQW ² KHUHDUH WKH RSHUDWLRQV WKDW UHVXOW LQ TXHVWLRQKRRG KHUH DUH WKH RSHUDWLRQV WKDW˚[ ZKVFRSH DQG ˚QDOO\ KHUH DUH WKH RSHUDWLRQV WKDW UHVXOW LQ WKH VXUIDFHFRQ˚JXUDWLRQV WKDW ZH VHH7KH DQDO\VLV WKDW ZH DUH SURSRVLQJ KHUH LV WKDW XQLYHUVDOO\ WKH RSHUDWLRQV WKDW GHWHUPLQH TXHVWLRQKRRG DQG ZKVFRSH DUH WKH VDPH FURVVOLQJXLVWLFDOO\ DQG LW LV RQO\ ZLWKLQ WKH GRPDLQ RI VXUIDFH FRQ˚JXUDWLRQV WKDW ODQJXDJHV YDU\ ,I ZH FDQ WKHQ H[SODLQ WKH YDULDWLRQ RI VXUIDFH VWUXFWXUHV ZKLOHNHHSLQJ FRQVWDQW WKH SURFHVVHV WKDW GHWHUPLQH TXHVWLRQKRRG DQG ZKVFRSHZH WDNH VWHSV WRZDUGV WKH XQL˚FDWLRQ RI V\QWDFWLF VWUXFWXUHV :H IXUWKHUDUJXH WKDW EHFDXVH ZH KDYH D FRS\ WKHRU\ RI PRYHPHQW WKH H[SODQDWLRQ RIFURVVOLQJXLVWLF VXUIDFH YDULDWLRQ EDVLFDOO\ FRPHV IRU IUHH$V D VWDUWLQJ SRLQW OHW XV DVVXPH IROORZLQJ &DEOH  WKDW WKH IRUPDWLRQ RI D ZKTXHVWLRQ UHTXLUHV QRW MXVW LQWHUURJDWLYH & DQG D ZKSKUDVHEXW DOVR D 4SDUWLFOH :KDW YDULHV FURVVOLQJXLVWLFDOO\ DUH WKH UHODWLYH SRVLWLRQV RI WKH ZKSKUDVH DQG 4 DV ZHOO DV WKH IRUP WKDW WKH 4SDUWLFOH WDNHVLW FRXOG EH RYHUW RU QXOO RU LW FRXOG EH D ZKZRUG RU DQ LQGHSHQGHQW PRUSKHPH 7KH YLHZ WKDW D ZKSKUDVH LV FORVHO\ OLQNHG WR D 4SDUWLFOH IRU HDVHRI H[SRVLWLRQ OHW XV FDOO WKLV WKH 43DSSURDFK LV JDLQLQJ WUDFWLRQ LQ WKH UHFHQW OLWHUDWXUH DQG VXFK D YLHZ KDV EHHQ HVSHFLDOO\ HVSRXVHG E\ +DJVWURP &DEOH  DQG 6ODGH  ZKR GHYHORS D GHWDLOHG DQG IRUPDODFFRXQW RI WKH V\QWDFWLF DQG VHPDQWLF SURSHUWLHV RI 4 7KH VSHFL˚FV RI HDFKDSSURDFK YDU\ EXW WKH\ FRQYHUJH PRUH RU OHVV DORQJ WKH OLQHV RI WKH WKHRUHWLFDO WUHDWPHQW RI 4 DV D YDULDEOH RYHU FKRLFH IXQFWLRQV $ FKRLFH IXQFWLRQLV D IXQFWLRQ WKDW SLFNV D PHPEHU IURP D VHW RI HOHPHQWV DQG LI WKH ZKSKUDVH LV VHHQ DV D VHW RI HQWLWLHV SHRSOH IRU ¶ZKR· WKLQJV IRU ¶ZKDW· HWF
 2I FRXUVH RQH PLJKW DUJXH WKDW XQL˚FDWLRQ QRW QHFHVVDU\ RU GHVLUDEOH ZKLFK FDOOV LQWRTXHVWLRQ WKH OHJLWLPDF\ RI WKH HQWLUH V\QWDFWLF HQWHUSULVH 7KLV OHDGV WR D FRPSOHWHO\ GLIIHUHQW OLQH RI DUJXPHQWDWLRQ ZH WKLQN RQH WKDW ZH FDQQRW GLVFXVV KHUH EHFDXVH LW VWHPVIURP D FRPSOHWHO\ GLˤHUHQW VHW RI VWDUWLQJ DVVXPSWLRQV
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠈࠐ
WKHQ WKH FRPELQDWLRQ RI 4 DQG D ZKSKUDVH \LHOGV DQ LQGLYLGXDO ZKDW LVFRPPRQO\ NQRZQ LQ WKH OLWHUDWXUH DV D ZKLQGH˚QLWH 5RXJKO\ DV IROORZV
 D ZK′ = {a, b, c}E 4ZK = x : x ∈ {a, b, c}
(PSLULFDOO\ -DSDQHVH SURYLGHV D YHU\ FOHDU H[DPSOH RI WKLV +DJVWURP 
 D -RKQJD-RKQ)?)?)?QDQLNDRZKDW4(?(?(?NDWWDERXJKW
¶-RKQ ERXJKW VRPHWKLQJ·E -RKQJD-RKQ)?)?)?QDQLRZKDW(?(?(?NDLPDVLWDERXJKW)?)?)ç)I*:(?ND4
¶:KDW GLG -RKQ EX\"·
,Q D QDQLND ¶ZKDW4· LV LQWHUSUHWHG DV DQ LQGH˚QLWH ¶VRPHWKLQJ· &UXFLDOO\ VLQFH D LV D GHFODUDWLYH QRW D TXHVWLRQ WKHUH LV QR LQWHUURJDWLYH& +RZHYHU E LV LQWHUSUHWHG DV D TXHVWLRQ DQG WKHUHIRUH KDV LQWHUURJDWLYH & -DSDQHVH LV D ZKLQVLWX ODQJXDJH DQG VFRSH PDUNLQJ PXVW WKHUHIRUHEH DFFRPSOLVKHG WKURXJK WKH XVH RI WKH SDUWLFOH 1RZ VXSSRVH WKDW ZH VD\WKDW E LV GHULYHG IURP D WKHQ LW IROORZV WKDW WKH SDUWLFOH ND KDVPRYHG IURP D FODXVH LQWHUQDO SRVLWLRQ WR WKH SHULSKHU\ ,Q RWKHU ZRUGVLQ -DSDQHVH & W\SHV D FODXVH DV LQWHUURJDWLYH ZKLOH ZKVFRSH LV ˚[HG E\PRYLQJ WKH 4SDUWLFOH WR WKH SHULSKHU\ RI WKH FODXVH RYHU ZKLFK WKH ZKSKUDVH WDNHV VFRSH ,Q D VHQVH WKHQ -DSDQHVH LV VLPLODU WR ODQJXDJHV WKDWKDYH SDUWLDO ZKPRYHPHQW ZLWK D VFRSH PDUNHU ZLWK WKH GLˤHUHQFH WKDW LQ-DSDQHVH WKH ORZHVW FRS\ RI WKH ZKSKUDVH LV VSHOOHG RXW
 :KLOH WKH EDVLF IDFW WKDW D FKRLFH IXQFWLRQ SLFNV D PHPEHU IURP VHW UHPDLQV XQFKDQJHGVSHFL˚F DQDO\VHV YDU\ &DEOH  IRU H[DPSOH WUHDWV 4 LWVHOI DV D YDULDEOH RYHU FKRLFHIXQFWLRQV ZKLFK QHHGV WR EH ERXQG E\ H[LVWHQWLDO FORVXUH WR \LHOG LQGH˚QLWHV VR  ZRXOGPRUH DFFXUDWHO\ EH ∃f.f(wh) f D FKRLFH IXQFWLRQ $ UHYLHZHU DVNV ZK\ WKHUH LV D GLˤHUHQFH LQ SROLWHQHVV PDUNLQJ LQ D DQG E 7KHUHDVRQ LV WKDW WKHUH DUH VHYHUDO SRVVLEOH TXHVWLRQ SDUWLFOHV LQ -DSDQHVH QRWDEO\ ND DQG QR2QO\ ND KRZHYHU LV XVHG LQ WKH IRUPDWLRQ RI ZKLQGH˚QLWHV DQG ZKHQ XVHG WKLV ZD\ DOORZVERWK WKH SROLWH DQG QRQSROLWH IRUP RI WKH YHUE ,Q TXHVWLRQV KRZHYHU ND LV JHQHUDOO\ XVHGWR PDUN LQGLUHFW TXHVWLRQV DQG LV IRXQG DW WKH SHULSKHU\ RI WKH HPEHGGHG FODXVH ZKHUHDVQR LV XVHG LQ D VHQWHQFH ˚QDO SRVLWLRQ DW WKH SHULSKHU\ RI WKH PDWUL[ FODXVH 7KH DGGLWLRQDOFRPSOLFDWLRQ LV WKDW ND FDQ EH XVHG VHQWHQFH ˚QDOO\ LQ D PRQRFODXVDO TXHVWLRQ LI WKH SROLWHIRUP RI WKH YHUE LV XVHG 7KHUHIRUH WKH RQO\ ZD\ WR NHHS WKH SDUWLFOH FRQVWDQW WR LOOXVWUDWHWKH JHQHUDO SRLQW RI 4PRYHPHQW LV WR XVH GLˤHUHQW IRUPV RI WKH YHUE LQ OLQH ZLWK +DJVWURP DQG &DEOH  6HH 0L\DJDZD  IRU D PRUH GHWDLOHG WUHDWPHQW RI ND YV QR
ࠉࠇ üɻȴʞȋŒɻ ॹ ĳƟȴ
$ UHYLHZHU SRLQWV RXW DQ LQWHUHVWLQJ VHW RI IDFWV REVHUYHG E\ 3HVHWVN\  WKDW +DJVWURP  XVHV DV D GLDJQRVWLF WKDW ND VWDUWV ORFDOO\WR WKH ZKSKUDVH
 0DU\ZD0DU\*:)?)?>island>island
-RKQQL-RKQ(?(?*:QDQLRZKDW(?(?(?DJHWDJDYH KLWRQLPDQ(?(?*:@@ DWWDPHW QR"4
¶0DU\ PHW WKH PDQ ZKR JDYH ZKDW WR -RKQ"·
,Q  ZH REVHUYH WKDW WKH ZKSKUDVH FDQ DSSHDU LQVLGH DQ LVODQG FRPSOH[13 +RZHYHU ZKHQ QDQL ¶ZKDW· LV PRGL˚HG E\ LWWDL ¶WKH KHOO· WKH UHVXOW LVXQJUDPPDWLFDO 3HVHWVN\  
 0DU\ZD0DU\*:)?)?>island>island
-RKQQL-RKQ(?(?*:LWWDLWKHKHOO QDQLRZKDW(?(?(?DJHWDJDYH KLWRQLPDQ(?(?*:@@
DWWDPHW QR"4
¶0DU\ PHW WKH PDQ ZKR JDYH ZKDW WKH KHOO WR -RKQ"·
+DJVWURP SURSRVHV WKDW LWWDL PDUNV WKH ODXQFKLQJ VLWH RI WKH TXHVWLRQ SDUWLFOH 4 NDQR ZKLFK H[SODLQV WKH XQJUDPPDWLFDOLW\ RI  7KH JHQHUDOLVDWLRQ LV WKDW LWWDL PD\ QRW DSSHDU LQVLGH D PRYHPHQW LVODQG EHFDXVH WKDWZRXOG UHTXLUH 4 WR FURVV DQ LVODQG ERXQGDU\ &UXFLDOO\ ZKHQ LWWDL LV RXWVLGHWKH LVODQG JUDPPDWLFDOLW\ LV UHVWRUHG 3HVHWVN\  
 0DU\ZD0DU\*:)?)?LWWDLWKHKHOO >island>island
-RKQQL-RKQ(?(?*:QDQLRZKDW(?(?(?DJHWDJDYH KLWRQLPDQ(?(?*:@@
DWWDPHW QR"4
¶0DU\ PHW WKH PDQ ZKR JDYH ZKDW WKH KHOO WR -RKQ"·
+DJVWURP FRQVLGHUV WKLV WR EH IXUWKHU HYLGHQFH WKDW LWWDL GRHV LQGHHG PDUNWKH ODXQFKLQJ VLWH RI 4 EHFDXVH LQ  4 ZRXOG QRW KDYH WR FURVV DQ LVODQG ERXQGDU\ WR JHW WR WKH SHULSKHU\ 7KH UHYLHZHU ZKR UDLVHG WKLV LVVXHQRWHV WKDW WKLV FRXQWV DV FRXQWHUHYLGHQFH WR DQ 662 WKHRU\ RI ZKPRYHPHQWEHFDXVH WKLV VXJJHVWV WKDW 4 PRYHV LQGHSHQGHQWO\ RI WKH ZKSKUDVH ZKLFKLV WUXO\ OHIW LQVLWX ZLWKRXW DQ\ PRYHPHQW ZKDWVRHYHU LH WKHUH DUH QRLQWHUPHGLDWH FRSLHV:KLOH WKLV REVHUYDWLRQ LV FRUUHFW ZKHQ LQWHUSUHWHG LQ LVRODWLRQ LW SUHVHQWVRQO\ KDOI RI +DJVWURP·V DQDO\VLV +DJVWURP LV YHU\ FDUHIXO WR QRWH WKDW WKHHGJH RI WKH LVODQG ERXQGDU\ PDUNV WKH ´ODXQFKLQJ VLWHµ RI 4 QRW LWV EDVHJHQHUDWLRQ VLWH 8OWLPDWHO\ KH VHWWOHV RQ DQ DQDO\VLV ZKHUH WKH ODXQFKLQJ
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠉࠈ
VLWH RI 4 QHHG QRW EH LGHQWLFDO WR WKH EDVH JHQHUDWLRQ VLWH RI 4 7KH GDWDDUH UDWKHU FRPSOH[ EXW WKH EDVLF LVVXH LV DV IROORZV DSDUW IURP VKRZLQJWKDW LWWDL PDUNV WKH ODXQFKLQJ VLWH RI 4 RQH FDQ VKRZ WKDW FHUWDLQ HOHPHQWVDFW DV LQWHYHQRUV IRU 4PRYHPHQW $ FDVH LQ SRLQW LQYROYHV WKH DGGLWLRQRI D VHFRQG ND ZKLFK FDQ DOVR IXQFWLRQ DV D GLVMXQFWLRQ PDUNHU +DJVWURP ² 
 D "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-RKQ-RKQ NDRU %LOO@JD%LOO@)?)?)?QDQLRZKDW(?(?(?NDWWDERXJKW QR"4
¶:KDW GLG -RKQ RU %LOO EX\"·E 0DU\ZD0DU\*:)?)?>island>island
>int>int
-RKQ-RKQ NDRU %LOO@JD%LOO@)?)?)?QDQLRZKDW(?(?(?NDWWDERXJKW
DWRGHDIWHU @@ GHNDNHWDOHIW QR"4
¶0DU\ OHIW DIWHU -RKQ RU %LOO ERXJKW ZKDW"·F 0DU\ZD0DU\*:)?)?>island>island
QDQLRiZKDW(?(?(?>int>int
-RKQ-RKQ NDRU %LOO@JD%LOO@)?)?)?ti NDWWDERXJKW
DWRGHDIWHU @@ GHNDNHWDOHIW QR"4
¶0DU\ OHIW DIWHU -RKQ RU %LOO ERXJKW ZKDW"·
+HUH D VKRZV WKDW 4 FDQQRW FURVV DQ LQWHUYHQRU LQW RQ LWV SDWK WR WKHSHULSKHU\ +RZHYHU ZKHQ WKH LQWHUYHQRU LV HPEHGGHG LQVLGH DQ LVODQGVKRZQ LQ E²F JUDPPDWLFDOLW\ LV UHVWRUHG VXJJHVWLQJ WKDW 4 GRHVODXQFK IURP WKH HGJH RI DQ LVODQG ,I WKLV LV FRUUHFW ZKDW WKLV SUHGLFWV LVWKDW LI WKHUH LV D ZKSKUDVH LQVLGH DQ LVODQG WKDW 4 DVVRFLDWHV ZLWK LW VKRXOGDOZD\V EH JUDPPDWLFDO EHFDXVH 4 VWDUWV PRYLQJ RQO\ IURP WKH HGJH RI WKHLVODQG ,Q RWKHU ZRUGV WKH LQWHUQDO VWUXFWXUH RI WKH LVODQG WKDW FRQWDLQV WKHZKZRUG VKRXOG EH LUUHOHYDQW IRU JUDPPDWLFDOLW\ +RZHYHU WKLV LV QRW WKHIXOO VWRU\ ² WKH FULWLFDO HYLGHQFH WKDW +DJVWURP SURYLGHV DJDLQVW WKLV LV WKDWZKHQ ZH WDNH D FRQVWUXFWLRQ ZLWK DQ LQWHUYHQRU LQ D GHFODUDWLYH FODXVH DQGHPEHG LW LQVLGH DQ LVODQG ZH REVHUYH WKH IROORZLQJ FRQWUDVW
 D"""7DURRZD7DURR*:)?)?>island>island
+DQDNRJD+DQDNR)?)?)?>CP>CP
>int>int
-RKQ-RKQ NDRU 0DU\@JD0DU\@)?)?)?
QDQLRZKDW(?(?(?VLWDGLG WRWKDW @@ LWWDVDLG DWRGHDIWHU @@ NDHWWDJRKRPH QR"4
 )RU LQWHUHVWHG UHDGHUV +DJVWURP  WDFNOHV WKLV LVVXH LQ &KDSWHU  DGGUHVVLQJ WKHTXHVWLRQ RI UHPRWH EDVH JHQHUDWLRQ DW ODXQFKLQJ VLWH YV ORFDO JHQHUDOLVDWLRQ EDVH JHQHUDWLRQ DW ZKZRUG RI 4
ࠉࠉ üɻȴʞȋŒɻ ॹ ĳƟȴ
¶7DURR ZHQW KRPH DIWHU +DQDNR VDLG -RKQ RU 0DU\ GLG ZKDW"·E 7DURRZD7DURR*:)?)?>island>island
+DQDNRJD+DQDNR)?)?)?>CP>CP
QDQLRiZKDW(?(?(?>int>int
-RKQ-RKQ NDRU
0DU\@JD0DU\@)?)?)?ti VLWDGLG WRWKDW @@ LWWDVDLG DWRGHDIWHU @@ NDHWWDJRKRPH QR"4
¶7DURR ZHQW KRPH DIWHU +DQDNR VDLG -RKQ RU 0DU\ GLG ZKDW"·
7KH UHDVRQ WKDW D LV GHJUDGHG LV EHFDXVH DVVXPLQJ F\FOLF PRYHPHQW WRLQWHUPHGLDWH &3V 4 QHHGV WR PRYH WR WKH HGJH RI WKH HPEHGGHG &3 DQG LVIRUFHG WR FURVV WKH LQWHUYHQRU ND LQ -RKQ ND 0DU\ +RZHYHU LQ E ZKHQWKH ZKSKUDVH LV VFUDPEOHG RYHU WKH LQWHUYHQRU 4 FDQ VDIHO\ EH PRYHG WRWKH HPEHGGHG &3 7KLV PHDQV WKDW DUH DUH WZR W\SHV RI PRYHPHQW WKDWDSSOLHV WR 4PRYHPHQW ˚UVW PRYHPHQW WKDW LV VHQVLWLYH WR LQWHUYHQRUV DQGLVODQGV LVODQG LQ  ND LQ D DQG D DQG VHFRQG PRYHPHQW WKDW LVLQVHQVLWLYH WR LQWHUYHQRUV DQG LVODQGV LVODQG LQ  LVODQGLQWHUYHQRU LQE F DQG E 7KLV VHFRQG W\SH RI 4PRYHPHQW WKDW LV LQVHQVLWLYHWR LQWHUYHQRUV DQG LVODQGV +DJVWURP FDOOV ´4PLJUDWLRQµ+DJVWURP GRHV QRW SUHVHQW D WHFKQLFDO LPSOHPHQWDWLRQ RI 4PLJUDWLRQDOWKRXJK KH GRHV QRWH WKDW LW LV QRW IHDWXUHGULYHQ :HZLOO QRW GHEDWH KHUHKRZ EHVW WR LPSOHPHQW 4PLJUDWLRQ EXW LI +DJVWURP LV FRUUHFW LQ WKH FKDUDFWHULVDWLRQ RI WKH -DSDQHVH GDWD WKHQ D 4EDVHG DSSURDFK WR ZKTXHVWLRQIRUPDWLRQ WKDW PHUJHV 4 LQ D ORFDO FRQ˚JXUDWLRQ ZLWK UHVSHFW WR WKH ZKSKUDVH EH LW FRPSOHPHQWDWLRQ RU DGMXQFWLRQ ZRXOG KDYH WR H[SODLQ ZK\4 FDQ PRYH RXW RI DQ LVODQG 6XSSRVH WKDW +DJVWURP LV FRUUHFW DQG WKDW 4GRHV ´PLJUDWHµ WR WKH HGJH RI DQ LVODQG DQG DV KH VKRZV WKDW LW PXVW GR VRRYHUWO\ WKHQ WKLV LV VRPH W\SH RI RYHUW PRYHPHQW $Q\ RYHUW PRYHPHQW LQV\QWD[ VKRXOG OHDYH D FRS\ )XUWKHUPRUH LI 4 FDQ PLJUDWH LW LV SODXVLEOHWR SUHGLFW WKDW WKH ZKSKUDVH WRR FDQ PLJUDWH DORQJ ZLWK 4 $IWHU DOO 4LV DVVRFLDWHG ZLWK WKH ZKSKUDVH DQG ZKDW LW PHDQV IRU ZKSKUDVHV WR WDNHVFRSH LQ LVODQGV LV WKDW 4PLJUDWLRQ DSSOLHV DORQJ ZLWK WKH ZKSKUDVH EXW LQ-DSDQHVH WKH ORZHVW FRS\ RI WKH ZKSKUDVH LV VSHOOHGRXW DQG WKH KLJKHVWFRS\ RI 4 LV VSHOOHG RXW /HW XV NQRZ WXUQ WR 6LQKDOD ZKLFK DOVR GHPRQVWUDWHV 4PLJUDWLRQ HˤHFWV EXW XQOLNH -DSDQHVH FKRRVHV WR VSHOO RXW ORZHUFRSLHV RI ERWK WKH ZKSKUDVH DQG 46R IDU ZH KDYH VHHQ WZR ZD\V RI PDUNLQJ ZKVFRSH ´VWDQGDUGµ ZKPRYHPHQW WR D VFRSH WDNLQJ SRVLWLRQ DQG PDUNLQJ RI VFRSH WKURXJK WKH XVHRI D 4 SDUWLFOH LQ D FODXVH SHULSKHUDO SRVLWLRQ ZLWK WKH ZKSKUDVH PRYLQJWR DQ LQWHUPHGLDWH SRVLWLRQ RU VWD\LQJ LQVLWX 7KHUH LV D WKLUG ORJLFDO SRVVL
 6HH <HR  IRU D IHDWXUHGULYHQ LPSOHPHQWDWLRQ RI 4PLJUDWLRQ WKDW SRVLWV DQ DEVWUDFWKHDG WKDW HVWDEOLVKHV DQ HVFDSH KDWFK IRU 4 DW LVODQG ERXQGDULHV
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠉࠊ
ELOLW\ ZKHUH WKHUH LV QR PRYHPHQW RI ERWK WKH ZKSKUDVH DQG 4SDUWLFOH ,QWKLV FDVH QHLWKHU HOHPHQW LV D YLDEOH FDQGLGDWH WR PDUN VFRSH DQG WKH RQO\UHPDLQLQJ SRVVLELOLW\ IRU RYHUW VFRSH PDUNLQJ WKDW LV LQWHUURJDWLYH & LWVHOILV VRPHKRZ LPSOLFDWHG &RQVLGHU 6LQKDOD 6ODGH    FLWLQJ *DLU	 6XPDQJDOD  DQG +DJVWURP 
 D PRNDNZKDW G@4 Z WXQDIHOO$
¶6RPHWKLQJ IHOO·E PRNDNZKDW G@4 Z WXQH"IHOO(
¶:KDW IHOO"·
 D 6XQLO6XQLO PRQ@ZDZKDW G@4 NLHXZH"UHDG(
¶:KDW GLG 6XQLO UHDG"·E 6XQLO6XQLO PRQ@ZDZKDW NLHXZHUHDG( G@"4
¶:KDW GLG 6XQLO UHDG"·F 6XQLO6XQLO NLHXZHUHDG( PRQ@ZDZKDW G@"4
¶:KDW GLG 6XQLO UHDG"·
/LNH -DSDQHVH WKH 4SDUWLFOH G@ LQ 6LQKDOD LV PHUJHG LQ D SRVLWLRQ DGMDFHQW WR WKH ZKSKUDVH WR \LHOG DQ LQGH˚QLWH DV LQ D +RZHYHU XQOLNH-DSDQHVH ZKHQ IRUPLQJ D TXHVWLRQ 6LQKDOD GRHV QRW UHVRUW WR 4PRYHPHQWWR WKH SHULSKHU\ ZKLFK PHDQV WKDW QHLWKHU ZKPRYHPHQW QRU 4PRYHPHQWRU PDUNLQJ FDQ EH UHVSRQVLEOH IRU ˚[LQJ WKH VFRSH RI WKH ZKZRUG ,QVWHDGWKH YHUE HQGLQJ H OHW XV FDOO WKLV WKH (IRUP LV UHVSRQVLEOH IRU PDUNLQJ WKHVFRSH RI WKH ZKSKUDVH 7KH H[DPSOHV LQ  IXUWKHU VKRZ WKDW WKH ZKSKUDVH DQG 4 DUH PHUJHG LQ D ORFDO FRQ˚JXUDWLRQ ,W LV SRVVLEOH LQ FHUWDLQFRQWH[WV WR ULJKW GLVORFDWH WKH ZKSKUDVH IRU GLVFRXUVH FRQ˚JXUDWLRQDO UHDVRQV EXW LI VR ZK4 PXVW PRYH WRJHWKHU KRZHYHU VXFK PRYHPHQW LV E\QR PHDQV QHFHVVDU\ IRU WKH OLFHQVLQJ RI ZKFRQVWUXFWLRQV DQG DV VXFK 662GRHV QRW UHDOO\ DSSO\ LQ WKLV FRQWH[W WKDW LV ZKLOH F VKRZV WKH ORFDOUHODWLRQ RI ZK DQG 4 D LV QRW D YHUVLRQ RI F ZLWK WKH VSHOORXW RI DORZHU FRS\6ODGH  REVHUYHV WKDW WKH (IRUP LQ 6LQKDOD LV DOVR UHVSRQVLEOH IRUIRFXV ZKLFK WKHQ WULJJHUV KHDG PRYHPHQW RI WKH YHUE IURP 9 WR , WR )RF ,IZH IROORZ 5L]]L  LQ DVVXPLQJ WKDW )RFXV LV D KHDG ZLWKLQ WKH DUWLFX
ࠉࠋ üɻȴʞȋŒɻ ॹ ĳƟȴ
ODWHG &3 OD\HU WKHQ WKLV GRHV QRW UXQ FRXQWHU WR RXU FODLP WKDW ZKTXHVWLRQVDUH FODXVH W\SHG E\ LQWHUURJDWLYH & ZKHUHDV VFRSH PDUNLQJ LV GLYRUFHG IURPFODXVH W\SLQJ DQG ODQJXDJHV GLˤHU LQ WHUPV RI WKH VWUDWHJ\ WKH\ HPSOR\ WRGR VR ,Q WKH GLVFXVVLRQ WKDW IROORZV ZH DUJXH WKDW WKH (IRUP DSSHDUV WRPDUN ZKVFRSH EXW RQO\ LQFLGHQWDOO\ :KDW LW DFWXDOO\ LW DFWXDOO\ UH˜HFWV LVD FODXVH WR ZKLFK ZKPRYHPHQW DSSOLHV7KH LQWHUHVWLQJ WKLQJ DERXW 6LQKDOD LV WKDW ZKLOH WKHUH LV D SUHIHUHQFHWR VSHOORXW WKH ORZHVW FRS\ RI 4 FDXVLQJ LW WR EH DSSHDU DGMDFHQW WR WKHZKSKUDVH KRZHYHU WKH SRVLWLRQ RI 4 LV VHQVLWLYH WR LVODQGV :KLOH WKLV ZDVDUJXHG IRU LQGLUHFWO\ LQ -DSDQHVH ZLWK WKH FODLP WKDW 4PLJUDWLRQ PXVWRFFXU IURP LQVLGH DQ LVODQG WKHQ WR LWV HGJH WKHQ WR WKH SHULSKHU\ ZHREVHUYH WKDW LQ 6LQKDOD 4PLJUDWLRQ DSSOLHV WR 4 WR WDNH LW IURP LQVLGH WKHLVODQG WR WKH LVODQG·V HGJH DIWHU ZKLFK LW LV VSHOOHGRXW WKHUH ,Q WKLV VHQVH6LQKDOD DQG -DSDQHVH DUH VLPLODU LQ WKDW 4PLJUDWLRQ DOORZV 4 WR HVFDSH WKHLVODQG EXW 6LQKDOD DQG -DSDQHVH GLYHUJH LQ WHUPV RI WKH FRS\ RI 4 WKH\ VSHOORXW ² 6LQKDOD VSHOOV RXW DQ LQWHUPHGLDWH FRS\ DW WKH LVODQG HGJH ZKHUHDV-DSDQHVH VSHOOV RXW WKH KLJKHVW FRS\ :H REVHUYH WKLV ZKHQ ZH HPEHG DZKSKUDVH LQVLGH DQ LVODQG H[DPSOHV IURP 6ODGH  ²
 D &KLWUD&KLWUD >island>island
5DQMLW5DQMLW PRQ@ZDZKDW G@4 JDWWDERXJKW$ NL@Q@WKDW NDW˙@NDWDDZ@UXPRXU @@
 KXZH"KHDUG(
¶:KDWi GLG &KLWUD KHDU WKH UXPRXU WKDW 5DQMLW ERXJKW ti"·E &KLWUD&KLWUD >island>island
5DQMLW5DQMLW PRQ@ZDZKDW JDWWDERXJKW$ NL@Q@WKDW NDW˙@NDWDDZ@UXPRXU @@ G@4
 KXZH"KHDUG(
¶:KDWi GLG &KLWUD KHDU WKH UXPRXU WKDW 5DQMLW ERXJKW ti"·
 $OWKRXJK WKLV LV VRPHWKLQJ WKDW ZH FDQQRW DGGUHVV LQ GHWDLO KHUH D QRQWULYLDO IROORZXSWR WKLV LVVXH LV WR ZKDW H[WHQW ZKPRYHPHQW LV GULYHQ E\ IRFXV $V IDU EDFN DV +XDQJ LW KDV EHHQ REVHUYHG WKDW ZKPRYHPHQW DQG IRFXV PRYHPHQW LQWHUDFW LQ LQWULFDWHZD\V PRUH PRGHUQ DQDO\VHV %HFN  VXJJHVW WKDW WKH VHW RI SURSRVLWLRQDO DOWHUQDWLYHVLQ ZKTXHVWLRQV DUH IRFXV DOWHUQDWLYHV (PSLULFDOO\ WKH IDFWV DUH UDWKHU FRPSOH[ )RUH[DPSOH LQ %DELQH:LWVXZLW·HQ 'HQKDP  DUJXHV WKDW ZKPRYHPHQW LV QRW GULYHQE\ IRFXV VLQFH WKHUH LV D GHGLFDWHG IRFXV PDUNHU IRU RYHUW HOHPHQWV WKDW EHDU IRFXV )RU WKHSXUSRVHV RI WKLV SDSHU VLQFH ZH DUH SULPDULO\ FRQFHUQHG ZLWK H[SUHVVLQJ D FRKHUHQW V\VWHPRI LQWHUURJDWLYLW\ ZLWK DQ HPSKDVLV RQ FODXVH W\SLQJ DQG VFRSH PDUNLQJ ZH ZLOO DGRSW WKHDSSURDFK WKDW ZKPRYHPHQW LV GULYHQ E\ WKH QHHG WR VDWLVI\ WKH (33 RQ VRPH & KHDG DQGLQWHQWLRQDOO\ EOXU WKH GLVWLQFWLRQ EHWZHHQ ZKHWKHU WKH & KHDG LV ´SXUHO\µ LQWHUURJDWLYHHJ )RUFH RU LQWHUURJDWLYH E\ PHDQV RI IRFXV DOWHUQDWLYHV
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠉࠌ
:KDW D VKRZV LV WKDW GHVSLWH WKH IDFW WKDW WKH ZKSKUDVH DQG 4 DUHPHUJHG LQ D ORFDO FRQ˚JXUDWLRQ ZKHQ WKH ZKSKUDVH LV HPEHGGHG LQ DQLVODQG 4PLJUDWLRQ LQ WKH VHQVH RI +DJVWURP  QHHGV WR DSSO\ 7DNHQWRJHWKHU -DSDQHVH DQG 6LQKDOD SURYLGH HYLGHQFH WKDW 4 GRHV LQGHHG PRYHWR WKH LVODQG HGJH IURP D ZKDGMDFHQW SRVLWLRQ$W WKH VWDUW RI WKH GLVFXVVLRQ RI 6LQKDOD DERYH ZH VXJJHVWHG IROORZLQJPDQ\ RWKHUV +DJVWURP  .LVKLPRWR   6ODGH  WKDW WKHYHUEDO LQ˜HFWLRQ LV VRPHKRZ LPSOLFDWHG LQ WKH PDUNLQJ RI VFRSH ZKLFK FDQEH VHHQ LQ WKH IROORZLQJ SDLU
 D 5DQMLW5DQMLW NDXZKR G@4 DDZDFRPH)?(?*)*:$NL\@ODWKDW GDQQH"NQRZ)?)?(?*)(
¶:KRi GRHV 5DQMLW NQRZ ti FDPH"·E 5DQMLW5DQMLW NDXZKR G@4 DDZHFRPH)?(?*)*:(NL\@ODWKDW GDQQ@ZD"NQRZ)?)?(?*)$
¶5DQMLW NQRZV ZKR FDPH·
7KLV SDLU RI H[DPSOHV LV SDUWLFXODUO\ LQWHUHVWLQJ IRU WKH 662 DSSURDFK WKDWZH DUH SURSRVLQJ 5HFDOO WKH IDFWV IURP &RSWLF LQ 6HFWLRQ  ZKHUH UHODWLYHWHQVH PDUNLQJ VXUIDFHV LQ WKH FODXVH RYHU ZKLFK WKH ZKSKUDVH VKRXOG WDNHVFRSH 7KLV WHQVH PDUNLQJ RFFXUV DV D UH˜H[ RI ZKDJUHHPHQW DQG RQO\DSSHDUV ZKHQ WKH ZKSKUDVH LV VSHOOHGRXW LQVLWX ,Q 6LQKDOD D VLPLODUSDWWHUQ DULVHV LQ D ZH REVHUYH WKDW WKH (IRUP RI WKH YHUE DSSHDUV DWWKH PDWUL[ FODXVH DQG D LV LQWHUSUHWHG DV D PDWUL[ TXHVWLRQ E\ FRQWUDVWLQ E WKH (IRUP RI WKH YHUE DSSHDUV LQ WKH HPEHGGHG FODXVH VLJQDOOLQJWKDW WKH ZKSKUDVH VKRXOG EH LQWHUSUHWHG WR RQO\ KDYH HPEHGGHG VFRSH 2XUFODLP LV WKDW WKH FODXVH ZKHUH WKH (IRUP YHUE DSSHDUV PDUNV WKH FODXVHWKH 43 ZK4 PRYHV WR ² WKH PDWUL[ FODXVH LQ D DQG WKH HPEHGGHGFODXVH LQ E ,I WKH (IRUP LV UHODWHG WR IRFXV WKDW FDQ DSSHDU LQ QRQLQWHUURJDWLYH FRQWH[WV WKH DSSHDUDQFH RI WKH (IRUP FDQQRW EH FRQWLQJHQWRQ WKH H[LVWHQFH RI VRPH ZKGHSHQGHQF\ $W EHVW WKH (IRUP FDQ VHUYH DV DGLDJQRVWLF IRU D FODXVH WKDW SURMHFWV DQ LQWHUURJDWLYH & )RUFH WKDW OLFHQVHVD ZKGHSHQGHQF\ DQG WULJJHUV ZKPRYHPHQW IROORZHG E\ 662 RI WKH ORZHUFRS\ 3XW GLˤHUHQWO\ WKH (IRUP FRUUHODWHV ZLWK ZKPRYHPHQW EXW LV QRWFDXVHG E\ LW ² (IRUP VXUIDFHV LQ WKH FODXVH WKDW OLFHQVHV ZKPRYHPHQWLQGHSHQGHQWO\ EXW ZKDW LV XOWLPDWHO\ VSHOOHGRXW LV WKH ORZHU FRS\-DSDQHVH DQG 6LQKDOD DUH WUDGLWLRQDOO\ NQRZQ DV ZKLQVLWX ODQJXDJHVDQG LW LV DOVR QRW VXUSULVLQJ WUDGLWLRQDOO\ WR REVHUYH WKDW WKH\ KDYH 4SDUWLFOHV +RZHYHU LW LV FHUWDLQO\ QRW WKH FDVH WKDW 4SDUWLFOHV DQG 43VRQO\ DSSHDU LQ ZKLQVLWX ODQJXDJHV &DEOH·V  ZRUN RQ 7OLQJLW FOHDUO\
ࠉࠍ üɻȴʞȋŒɻ ॹ ĳƟȴ
VKRZV WKDW HYHQ LQ ZKPRYHPHQW ODQJXDJHV 43V DQG 43PRYHPHQW FDQFRH[LVW ZLWK 43V JLYLQJ ULVH WR ZKLQGH˚QLWH PHDQLQJV &OHDUO\ WKHQ WKHH[LVWHQFH RI 4 DQG ZKLQGH˚QLWHV LV QRW D VSHFLDO SULYLOHJH RI RQO\ ZKLQVLWX ODQJXDJHV 7OLQJLW LV D 1D'HQH ODQJXDJH D SK\OXP WR ZKLFK WKH$WKDEDVNDQ ODQJXDJHV DOVR EHORQJ +RZHYHU XQOLNH %DELQH:LWVXZLW·HQZKLFK LV DQ $WKDEDVNDQ ODQJXDJH LW DOORZV IUHH ZRUG RUGHU YDULDWLRQ LQGHFODUDWLYH VHQWHQFHV ² WKHUH DSSHDUV WR EH D URXJK SUHIHUHQFH IRU 629 EXWDQ\ RUGHU LV SRVVLEOH &UXFLDOO\ LQ ZKTXHVWLRQV WKH SRVVLEOH ZRUG RUGHUVDUH VXEVWDQWLDOO\ UHVWULFWHG VXFK WKDW WKH ZKSKUDVH PXVW DOZD\V SUHFHGHWKH SUHGLFDWH 'DWD IURP &DEOH  ²
 D DDGyRFKZKR(?)?(?Vi4 NJZDWyRZKHZLOOUHDGLW \iWKLV [·~[·"ERRN
¶:KR ZLOO UHDG WKLV ERRN"·E DDGyRFKZKR(?)?(?Vi4 \iWKLV [·~[·ERRN NJZDWyRZ"KHZLOOUHDGLW
F \iWKLV [·~[·ERRN DDGyRFKZKR(?)?(?Vi4 NJZDWyRZ"KHZLOOUHDGLW
G \iWKLV [·~[·ERRN DNJZDWyRZKHZLOOUHDGLW DDGyRFKZKR(?)?(?Vi"4
$V FDQ EH VHHQ IURP WKH SDUDGLJP DERYH G LV GLVDOORZHG ZKHQ LQWHUSUHWHG DV D TXHVWLRQ +RZHYHU 43V FDQ IROORZ SUHGLFDWHV LI WKH\ DUH LQWHUSUHWHG DV D ZKLQGH˚QLWH
 \iWKLV [·~[·ERRN DNZJZDWyRZKHZLOOUHDGLW DDGyRFKZKR(?)?(?Vi4
¶3HRSOH ZLOO UHDG WKLV ERRN·
 NpHWNLOOHUZKDOH D[iKHHDWVLW GDDZKDW Vi4
¶$ NLOOHU ZKDOH ZLOO HDW DQ\WKLQJ·
&DEOH FRQFOXGHV WKDW 43IURQWLQJ WR D SRVLWLRQ SUHFHGLQJ WKH SUHGLFDWH LVREOLJDWRU\ DQG WKHUHIRUH 7OLQJLW PXVW FRXQW DV D ZKPRYHPHQW ODQJXDJH7R VXPPDULVH WKHQ ZH QRZ KDYH WKH IROORZLQJ LQJUHGLHQWV LQ RXU V\QWDFWLFIUDPHZRUN IRU TXHVWLRQV  DQ LQWHUURJDWLYH & ZKLFK PXVW EH XQLYHUVDOO\SUHVHQW LQ TXHVWLRQV IRU FODXVH W\SLQJ SXUSRVHV E\ IRUPLQJ D VHW RI SURSRVLWLRQV  D 4SDUWLFOH ZKRVH MRE LV WR FRPELQH ZLWK WKH ZKSKUDVH WR IRUPDQ H[LVWHQWLDO LQGH˚QLWH  D ZKVFRSH PHFKDQLVP ZKLFK YDULHV IURP ODQJXDJH WR ODQJXDJH ,Q ZKDW IROORZV ZH ZLOO IRFXV RQ SRLQW  E\ H[SUHVVLQJ D
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠉࠎ
QXPEHU RI SDUDPHWHUV WKDW DOORZV XV WR FDSWXUH WKH FURVVOLQJXLVWLF YDULDWLRQZH REVHUYHG LQ WKH SUHYLRXV DERYH
ࠊࡱࠉ +ɫȴɻɻȋA⌁?ʞA笂褁? ʻA刂欁刂褁㐂? ȴA? ðð´
,Q RUGHU WR H[SUHVV WKH SDUDPHWHUV ZH QHHG WR FDSWXUH WKH YDULDWLRQ ZHREVHUYH ZH ˚UVW QHHG WR HVWDEOLVK WKH GLPHQVLRQV RI YDULDWLRQ ZH QHHG :HVWDUW RXW ZLWK D EDVLF VFKHPDWLF IRU ZKTXHVWLRQV
 &3
⟨ZK 4⟩ &′
&Q 73
« «43
ZK 4
7KH SULQFLSDO FODLP KHUH LV WKDW LQ WKH FRQ˚JXUDWLRQ DERYH 43 DOZD\V PRYHVWR WKH SHULSKHU\ DQG ZKDW YDULHV FURVVOLQJXLVWLFDOO\ LV KRZ PXFK RI WKH 43LV VSHOOHG RXW DQG ZKHUH 6LQFH VSHOOLQJ RXW LV D V\QWD[²3) LQWHUIDFH HˤHFWLW VWDQGV WR UHDVRQ WKDW WKHUH PXVW EH VRPH LQIRUPDWLRQ WKDW LV HQFRGHG LQV\QWD[ WKDW LV LQWHUSUHWDEOH DW WKH 3)LQWHUIDFH WKDW EDVLFDOO\ VWDWHV ´VSHOORXWWKLV FRS\µ *LYHQ WKH V\VWHP WKDW ZH DUH GHYHORSLQJ KHUH LW LV QHFHVVDU\IRU XV WR UHMHFW D XQLYHUVDO UXOH RI ´VSHOORXW KLJKHVW FRS\µ ,I VR WKHQ WKHUHDUH IRXU ORJLFDO SRVVLELOLWLHV
 D VSHOORXW 43 DW WKH SHULSKHU\E VSHOORXW 43 LQVLWXF VSHOORXW 4 LQ WKH SHULSKHU\ DQG ZK LQVLWXG VSHOORXW ZK LQ WKH SHULSKHU\ DQG 4 LQVLWX
1RWH WKDW  LV H[SUHVVHG LQ WHUPV RI VSHOOLQJ RXW DW WKH SHULSKHU\ UDWKHUWKDQ VLPSO\ LQ WHUPV RI PRYHPHQW ,Q JHQHUDO WKHUH DSSHDUV WR EH D SUHIHUHQFH IRU ZKHOHPHQWV LI WKH\ PRYH WR EH VSHOOHGRXW DW WKH OHIW SHULSKHU\5HFDOO WKH FURVVOLQJXLVWLF GLVWULEXWLRQ VKRZQ LQ ² :H REVHUYH WKH
ࠉࠏ üɻȴʞȋŒɻ ॹ ĳƟȴ
IROORZLQJ SRVVLELOLWLHV LQ WHUPV RI WKH UHODWLYH SRVLWLRQV RI WKH ZKSKUDVHDQG SDUWLFOH
 D 4 ZK «,QLWLDO 4 ZK +RSLE ZK 4 «,QLWLDO ZK 4 7OLQJLWF ZK « 4 ,QLWLDO ZK ˚QDO 4 9DWDG 4 «ZK ,QLWLDO 4 ZKLQVLWX 7XPEXNDH « ZK 4 «,QVLWX ZK 4 6LQKDODI « ZK« 4 ,QVLWX ZK ˚QDO 4 -DSDQHVH
/HW XV FRQVLGHU HDFK RSWLRQ LQ WXUQ (QJOLVK JORVVHV DUH XVHG LQ SODFH RI WKHWDUJHW ODQJXDJH IRU FODULW\ ,I ZH WDNH LQWR DFFRXQW WKH KHDGHGQHVV RI WKH43 WKHQ D KHDG LQLWLDO 43 WKDW LV VSHOOHG RXW LQ WKH OHIW SHULSKHU\ ZLOO GHVFULEH LQLWLDO 4ZK FRQ˚JXUDWLRQV OLNH +RSL H[DPSOH LQ  VFKHPDWLFDOO\LQ D
 ⟨4 ZKR⟩ \RX KLW ⟨4 ZKR⟩"
,I WKH 43 LV KHDG ˚QDO DQG LV VSHOOHG RXW DW WKH OHIW SHULSKHU\ WKHQ ZH HVVHQWLDOO\ DUULYH DW &DEOH·V  DQDO\VLV RI 7OLQJLW H[DPSOH  VFKHPDWLFDOO\E
 ⟨ZKDW 4⟩ NLOOHUZKDOH ⟨ZKDW 4⟩ KHHDWVLW"
:H EULH˜\ SRVWSRQH GLVFXVVLRQ RI F ZKLFK LQYROYHV D GLVFRQWLQXRXVVWUXFWXUH ZLWK PRYHPHQW WR ERWK WKH OHIW DQG ULJKW SHULSKHU\ ,QLWLDO 4ZKLQVLWX ODQJXDJHV OLNH 7XPEXND VLPSO\ LQYROYH 43 PRYHPHQW IROORZHGE\ VSHOOLQJ RXW RI 4 LQ WKH SHULSKHU\ DQG ZK LQ WKH ORZHU SRVLWLRQ H[DPSOH VFKHPDWLFDOO\ G
 ⟨4 ZKDW⟩ 6XݰR FRRNHG ⟨4 ZKDW⟩"
7KH VLWXDWLRQ KHUH LV VOLJKWO\ GLˤHUHQW WKDQ WKH RWKHU WZR DERYH *HQHUDOO\VSHDNLQJ  DQG  FRQVWLWXWH WKH FDQRQLFDO FDVH ZKHUH HQWLUH FRSLHVDUH GHOHWHG DQG WKH KLJKHU FRS\ LV SURQRXQFHG :KDW ZH KDYH LQ  KRZHYHU LV D FDVH RI GLVFRQWLQXRXV GHOHWLRQ ZKHUH D SDUW RI RQH FRS\ LV VSHOOHGRXW DW WKH KHDG RI WKH FKDLQ ZKLOH WKH RWKHU SDUW RI WKH FRS\ LV VSHOOHGRXWDW WKH WDLO RI WKH FKDLQ :KLOH WKHUH LV WKHRUHWLFDO HOHJDQFH LQ VWLSXODWLQJWKDW RQO\ WKH KLJKHVW FRS\ RI D FKDLQ FDQ EH SURQRXQFHG RU WKDW RQO\ ZKROHFRSLHV RI D FKDLQ FDQ EH SURQRXQFHG WKLV LV HPSLULFDOO\ MXVW QRW WKH FDVH1XPHURXV H[DPSOHV H[LVW WKDW VXSSRUW D FDVH IRU SDUWLDO VSHOORXWV RI GLˤHUHQW FRSLHV QRWDEO\ VFDWWHUHG GHOHWLRQ LQ %XOJDULDQ DQG 0DFHGRQLDQ FOLWLF
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠉࠐ
FOXVWHUV %RؔNRYLǤ 	 1XQHV  DQG UHIHUHQFHV FLWHG WKHUHLQ ZKFRS\LQJDQG VSOLW FRQVWUXFWLRQV LQ *HUPDQ )DQVHORZ 	 ȂDYDU  ZKLFK ZH KDYHXVHG DV HYLGHQFH DERYH IRU WKH VSHOORXW RI LQWHUPHGLDWH FRSLHV 7KHUH DUHDOVR RWKHU SKHQRPHQD WKDW FRPH WR PLQG DV EHLQJ SRWHQWLDO FDQGLGDWHV IRU DGLVFRQWLQXRXV VSHOORXW DQDO\VLV OHIW EUDQFK H[WUDFWLRQ LQ 6ODYLF %RؔNRYLǤ DQG VSOLW '3V LQ )UHQFK %XWOHU 	 0DWKLHX  ,Q WKH LGHDO FDVHWKH FDVHV RI GLVFRQWLQXRXV GHOHWLRQ ZH VKRZ KHUH ZRXOG EH EDFNHG XS E\UREXVW DFFRXQWV RI 3) FRQVWUDLQWV EXW WKLV LV VRPHWKLQJ ZH OHDYH IRU IXUWKHUUHVHDUFK43LQVLWX VWUXFWXUHV OLNH H[DPSOH  VFKHPDWLFDOO\ H DUH IRXQGLQ 6LQKDOD DQG FDQ EH H[SODLQHG E\ VSHOOLQJ RXW RI WKH HQWLUH ORZHU 43FRS\ $V PHQWLRQHG DERYH 6LQKDOD WKHQ UHVRUWV WR YHUE PRYHPHQW DQG FRUUHVSRQGLQJ YHUEDO PRUSKRORJ\ ZKLFK VLJQDOV WKDW ZKPRYHPHQW KDV RFFXUHG LQ RUGHU WR PDUN VFRSH $ WUHH LQ WKLV FDVH ZRXOG EH FOHDUHU %ROGHGHOHPHQWV DUH VSHOOHGRXW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)LQDOO\ I FRUUHVSRQGV WR D YHU\ W\SLFDO ZKLQVLWX ODQJXDJH ZLWK D TXHVWLRQ SDUWLFOH VXFK DV -DSDQHVH ZKLFK LQYROYHV VSHOOLQJ RXW RI WKH ORZHUFRS\ RI ZK EXW D KLJKHU FRS\ RI 4 LQ WKH ULJKW SHULSKHU\ 7KH LVVXH DV WRZK\ ODQJXDJHV FKRRVH WR VSHOO HOHPHQWV LQ WKH OHIW YHUVXV ULJKW SHULSKHU\
ࠊࠇ üɻȴʞȋŒɻ ॹ ĳƟȴ
LV QRW VRPHWKLQJ ZH ZLOO WDFNOH LQ WKLV SDSHU +DYLQJ VDLG WKLV JLYHQ WKHSDUDOOHOV WKDW ZH ZLVK WR GUDZ EHWZHHQ -DSDQHVH DQG 6LQKDOD WKHQ HVVHQWLDOO\ WKH\ KDYH PRUH RU OHVV WKH VDPH VWUXFWXUH OHVV WKH IRFXV SRVLWLRQ IRUZKLFK WKHUH LV OHVV HYLGHQFH LQ -DSDQHVH ,Q WKH FDVH RI -DSDQHVH WKHQGLVFRQWLQXRXV VSHOORXW DSSOLHV
 -RKQ ⟨ZKDW 4⟩ GUDQN ⟨ZKDW 4⟩"
'LVFRQWLQXRXV VWUXFWXUHV OLNH F H[HPSOL˚HG E\ 9DWD H[DPSOH LQ DUH VOLJKWO\ PRUH FRPSOLFDWHG EXW WKHUH LV QRWKLQJ LQKHUHQW LQ RXU V\VWHPWKDW SUHYHQWV VSHOOLQJ RXW WKH ZKSKUDVH LQ WKH OHIW SHULSKHU\ DQG IROORZHGE\ WKH DERYH PHQWLRQHG 4PLJUDWLRQ RI WKH SDUWLFOH WR WKH ULJKW SHULSKHU\:KDW LV LPSRUWDQW LV WKDW VFRSH PDUNLQJ LV QHYHUWKHOHVV DFKLHYHG LQ VXFK DFRQ˚JXUDWLRQ ² DVVXPLQJ WKDW ERWK ZK DQG 4 DUH DW WKH SHULSKHULHV WKHQZKDW LV UHOHYDQW IRU XV LV WKDW VFRSH LV PDUNHG DSSURSULDWHO\ $ UHYLHZHUDVNV ZK\ LW LV SRVVLEOH IRU WKHUH WR EH PRYHPHQW LQ WZR GLˤHUHQW GLUHFWLRQVZKHUH WKH ZKSKUDVH PRYHV WR WKH OHIW SHULSKHU\ DQG WKH SDUWLFOH WR WKHULJKW SHULSKHU\ JLYHQ WKDW WKH &3 LQ 9DWD LV RQ WKH ULJKW HGJH LH KHDG˚QDO 0RUH VSHFL˚FDOO\ ZK\ LV LW SRVVLEOH IRU ZKPRYHPHQW WR EH OHIWZDUGLI WKH &3 LV KHDG˚QDO" $ SRWHQWLDO DQVZHU KDV WR GR ZLWK VWDWXV RI FRPSOHPHQWLVHUV LQ 9DWD ,W LV QRW VWUDLJKWIRUZDUGO\ FOHDU WKDW 9DWD LV H[FOXVLYHO\&˚QDO )RU H[DPSOH %D\HU   GLVFXVVHV FRPSOHPHQWL]HU V\VWHPVLQ VRFDOOHG ´K\EULGµ ODQJXDJHV DQG WKH YHU\ ˚UVW VHW RI H[DPSOHV WKDW %D\HUVKRZV DUH FRLQFLGHQWDOO\ IURP 9DWD .RRSPDQ 
 D PjVQĲ,SjQ\ÓKHDOHU N
ĲD(?*O*:\ΤFRPH Qč)?(?
Ĳ2KH Ni(?*O*:PÓ\RX \čPjKHDOWK\)?(?
¶7KH KHDOHU ZLOO FRPH WR PDNH \RX KHDOWK\·E PjVQĲ,SjQ\ÓKHDOHU N
ĲD(?*O*:PÓKHDOWK\)?(?\čPj)s(? NčFRPH \Τ
¶7KH KHDOHU ZLOO FRPH WR PDNH \RX KHDOWK\·
%D\HU  DUJXHV WKDW QD LQVWDQWLDWHV DQ LQLWLDO FRPSOHPHQWL]HU LQ DZKLOH ND LV D ˚QDO FRPSOHPHQWL]HU LQ E ,I %D\HU LV FRUUHFW WKHQ ZH QDWXUDOO\ KDYH WZR SRVVLEOH SRVLWLRQV IRU VSHOORXW DW WKH SHULSKHU\ :KLOH LWLV OLNHO\ WKDW WKH DERYH FRPSOHPHQWL]HUV EHLQJ QRQLQWHUURJDWLYH PD\ QRWEH SUHFLVHO\ WKH VDPH RQHV WKDW DWWUDFW WKH 43 DW WKH YHU\ OHDVW LW LV SODXVLEOH WKDW WZR SRVVLEOH SHULSKHUDO SRVLWLRQV H[LVW LQ 9DWD 2YHUZKHOPLQJO\ZKPRYHPHQW LQ QDWXUDO ODQJXDJH LV OHIWZDUGV UHJDUGOHVV RI WKH KHDGHG
 7KLV LV VRPHZKDW HTXLYDOHQW WR DVNLQJ ZK\ VRPH ODQJXDJHV DUH KHDGLQLWLDO RU KHDG˚QDO
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠊࠈ
QHVV RI WKDW ODQJXDJH VR LW LV IXOO\ H[SHFWHG WKDW 9DWD EHKDYHV LQ WKH VDPHZD\ 7KH LVVXH RI WKH GLVFRQWLQXLW\ RI WKH LQLWLDO ZKSKUDVH DQG ˚QDO SDUWLFOH LV LQWHUHVWLQJ EXW WKLV LV QRW VRPHWKLQJ WKDW RXU SURSRVDO KDV DQ\WKLQJWR VD\ DERXW 2XU SURSRVDO GRHV QRW SUHGLFW WKH SRVLWLRQV RI WKH ZKSKUDVHDQG SDUWLFOH UDWKHU ZH DUH DVNLQJ LI JLYHQ VRPH HPSLULFDO REVHUYDWLRQ LHGLVFRQWLQXRXV ZKSKUDVH DQG SDUWLFOH FDQ D 662 DSSURDFK H[SODLQ WKLV")RU 662 WR RFFXU ZH QHHG WR KDYH WKH SRVVLELOLW\ RI PRYHPHQW WR D FHUWDLQSRVLWLRQ ,I ZH DFFHSW WKDW 9DWD GRHV LQGHHG KDYH LQLWLDO DQG ˚QDO FRPSOHPHQWLVHUV DQG WKDW WKHVH PDNH DYDLODEOH LQLWLDO DQG ˚QDO SRVLWLRQV IRUPRYHPHQW WKHQ D GLVFRQWLQXRXV VWUXFWXUH VWUDLJKWIRUZDUGO\ IDOOV RXW XQGHURXU DSSURDFK  LV D SRVVLEOH UHSUHVHQWDWLRQ RI D GLVFRQWLQXRXV VWUXFWXUHXQGHU D 43 DSSURDFK WR TXHVWLRQ IRUPDWLRQ DQG D 662 DSSURDFK WR VXUIDFHYDULDWLRQ
 >CP2 ⟨ZKDW 4⟩ >CP1 >\RX )?(?(? WKLQJ ZH JDYH⟨ZKDW 4⟩ NQRZ@ ⟨ZKDW4⟩@@
:H KDYH HPSKDVLVHG WKURXJKRXW WKLV SDSHU WKDW WKH VLQJOH XQZDYHULQJ UHTXLUHPHQW RI FODXVH W\SLQJ LV WKH SUHVHQFH RI LQWHUURJDWLYH & 7KHUH LV DOVRD JHQHUDO UHTXLUHPHQW WR PDUN VFRSH ZKLFK ZH DUJXHG ZDV WKH UHDVRQ ZK\6LQKDOD ZKLFK KDV WKH 43 FRPSOHWHO\ LQVLWX UHVRUWV WR YHUE PRYHPHQW DQGPRUSKRORJ\ IRU VFRSH PDUNLQJ +RZHYHU ZKLOH WKHUH LV D FURVVOLQJXLVWLFSUHIHUHQFH WR PDUN VFRSH RYHUWO\ LW LV E\ QR PHDQV D ODQJXDJH XQLYHUVDO:KLOH LW LV SUREDEO\ XQLYHUVDO DQG WR DQ H[WHQW WKHRUHWLFDOO\ QHFHVVDU\WKDW WKH VFRSH RI D ZKSKUDVH PXVW EH ˚[HG LW LV QRW WKH FDVH WKDW VFRSHPDUNLQJ LV XQLYHUVDOO\ RYHUW ,Q WKH QH[W VHFWLRQ ZH GLVFXVV WKH LVVXH RI4XDQWL˚HU 5DLVLQJ ZKLFK LV VRPH VHQVH LV WKH RSSRVLWH RI VFRSH PDUNLQJ ²45 LV SUHFLVHO\ XVHG WR ˚[ WKH VFRSH RI D TXDQWL˚HU WKDW RYHUWO\ LV LQ WKHZURQJ SODFH IRU LQWHUSUHWDWLRQ 5HWXUQLQJ WR ZKFRQVWUXFWLRQV PDQ\ ODQJXDJHV IUHHO\ SHUPLW ZKLQVLWX FRQVWUXFWLRQV ZLWK QR FRUUHVSRQGLQJ SDUWLFOH VXFK DV %DELQH:LWVXZLW·HQ GLVFXVVHG DERYH ,Q RUGHU WR DFFRXQW IRUFODXVH W\SLQJ 'HQKDP   SRVLWHG WKH H[LVWHQFH RI D 7\SLQJ3ZKLFK KRVWV DQ RSHUDWRU WKDW ELQGV D ZKSKUDVH :KPRYHPHQW LQ WXUQLV GHWHUPLQHG E\ WKH RSWLRQDO SURMHFWLRQ RI & 7KH WUHH EHORZ VKRZV DUHSUHVHQWDWLYH VWUXFWXUH RI D SDUWLDO ZKPRYHPHQW FDVH ZKLFK LV D PRGL˚HG YHUVLRQ RI 'HQKDP·V DQDO\VLV XSGDWHG WR EH PRUH LQOLQH ZLWK PRGHUQVWUXFWXUHV %DELQH:LWVXZLW·HQ LV YHUE ˚QDO EXW WKH VWUXFWXUH VKRZQ EHORZLV XQLIRUPO\ KHDGLQLWLDO IRU FODULW\
ࠊࠉ üɻȴʞȋŒɻ ॹ ĳƟȴ
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(VVHQWLDOO\ 'HQKDP·V DQDO\VLV LV D K\EULG RI ZKPRYHPHQW FRXSOHG ZLWKXQVHOHFWLYH ELQGLQJ +RZHYHU XQGHU FXUUHQW WKHRUHWLFDO DVVXPSWLRQV DQDSSURDFK WKDW DOORZV WKH RSWLRQDO SURMHFWLRQ RI & LV XQWHQDEOH VSHFL˚FDOO\LQ WKH FRQWH[W RI SKDVH WKHRU\ DQG IHDWXUH LQKHULWDQFH RI 7 IURP & &KRPVN\ 8QGHU 'HQKDP·V V\VWHP WKH SURMHFWLRQ RI & HQWDLOV WKH PRYHPHQWRI ZK 662 SURYLGHV D VLPSOH DQVZHU WR WKLV SUREOHP
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠊࠊ
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8QGHU RXU DSSURDFK WKH DQDO\VLV IRU RSWLRQDO ZKPRYHPHQW RU DQ\ SDUWLDOZKPRYHPHQW FRQVWUXFWLRQ ZRXOG EH DV IROORZV DVVXPLQJ WKDW WKH DQJOHGEUDFNHWV GHQRWH FRSLHV WKHQ 43 PXVW PRYH WR WKH KLJKHVW >6SHF&3@ WR ˚[PDWUL[ VFRSH 7KH ZKSKUDVH FDQ EH VSHOOHG RXW DW DQ\ RI WKH SRVLWLRQVODEHOOHG ZK ZK RU ZK 5HFDOO WKDW ODQJXDJHV GLˤHU LQ WHUPV RI WKHRYHUWQHVV RI 4 VR LQ D ODQJXDJH OLNH %DELQH:LWVXZLW·HQ LW ZRXOG VLPSO\EH WKH FDVH WKDW 4 LV VLOHQW VLQFH 'HQKDP GRHV QRW QRWH WKH H[LVWHQFH RI DTXHVWLRQ SDUWLFOH ,Q D VHQVH WKLV LV VLPLODU LQ VSLULW WR 'HQKDP·V DQDO\VLVZLWKRXW WKH QHHG IRU SRVLWLQJ WKH RSWLRQDOLW\ RI & RU LQWURGXFLQJ XQVHOHFWLYHELQGLQJ LQWR D ZKPRYHPHQW VWUXFWXUH ,Q WKH ODQJXDJHV WKDW GR SHUPLW SDUWLDO ZKPRYHPHQW ZLWK RYHUW VFRSH PDUNLQJ WKHQ WKH QDWXUDO H[SODQDWLRQZRXOG EH WKDW LQ WKHVH ODQJXDJHV ZH KDYH VSHOORXW RI WKH ZKSKUDVH LQ WKHZK SRVLWLRQ IROORZHG E\ WKH VSHOORXW RI 4 LQ WKH PDWUL[ SRVLWLRQ%HIRUH ZH FRQFOXGH WKLV VHFWLRQ WKHUH LV RQH ˚QDO LVVXH WKDW ZH KDYH QRW\HW PHQWLRQHG $ FDUHIXO UHDGHU ZRXOG KDYH QRWLFHG WKDW WKH ORJLFDO SRVVL
ࠊࠋ üɻȴʞȋŒɻ ॹ ĳƟȴ
ELOLWLHV RI VSHOORXW SRVLWLRQV GR QRW FRUUHVSRQG WR ZKDW ZH ˚QG HPSLULFDOO\7KHVH DUH UHSHDWHG EHORZ
 D VSHOORXW 43 DW WKH SHULSKHU\E VSHOORXW 43 LQVLWXF VSHOORXW 4 LQ WKH SHULSKHU\ DQG ZK LQVLWXG VSHOORXW ZK LQ WKH SHULSKHU\ DQG 4 LQVLWX
 D 4 ZK «,QLWLDO 4 ZK +RSLE ZK 4 «,QLWLDO ZK 4 7OLQJLWF ZK « 4 ,QLWLDO ZK ˚QDO 4 9DWDG 4 «ZK ,QLWLDO 4 ZKLQVLWX 7XPEXNDH « ZK 4 «,QVLWX ZK 4 6LQKDODI « ZK« 4 ,QVLWX ZK ˚QDO 4 -DSDQHVH
$OO RI  FDQ EH H[SODLQHG E\ VRPH YHUVLRQ RI D²F LI ZH WDNH LQWRDFFRXQW WKH OHIW YV ULJKW SHULSKHU\ DQG WKH KHDGHGQHVV RI WKH 43 +RZHYHUDV IDU DV ZH NQRZ WKHUH LV QR ODQJXDJH WKDW LQVWDQWLDWHV G ² WKDW LV WKHUHLV QR ODQJXDJH WKDW VSHOOV RXW D ZKSKUDVH LQ WKH SHULSKHU\ ZKLOH VSHOOLQJRXW 4 LQ LWV EDVH SRVLWLRQ7KHPDLQ UHDVRQ IRU WKLV LV LQKHUHQW LQ WKH 43DSSURDFK ,Q ZKTXHVWLRQVWKH UHDVRQ ZK\ 43IURQWLQJ LV HYHQ SRVVLEOH LV EHFDXVH WKH V\QWDFWLF UHODWLRQVKLS WKDW LV LQYROYHG LV RQH WKDW KROGV EHWZHHQ & DQG 4 UDWKHU WKDQ &DQG ZK DV LV WKH WUDGLWLRQDO DVVXPSWLRQ 7KLV PHDQV WKDW LI WKH (33 RQ &LV WR EH VDWLV˚HG E\ 4 WKHQ WKH 43 VKRXOG PRYH 7KLV LPPHGLDWHO\ UDLVHVWKH TXHVWLRQ DV WR KRZ ZH FDQ DUULYH DW GLVFRQWLQXRXV VWUXFWXUHV ZKHUHE\RQO\ 4 VHHPV WR PRYH EXW WKH ZKSKUDVH VWD\V ORZ ,Q RXU WHUPV WKLV LQYROYHV WKH VSHOOLQJ RXW RI 4 DW WKH SHULSKHU\ EXW ZKLQVLWX ZKLFK LV FRPPRQO\ IRXQG LQ ODQJXDJH :H PHQWLRQHG DERYH +DJVWURP·V  QRWLRQRI 4PLJUDWLRQ ZKLFK LQYROYHV WKH PRYHPHQW RI 4 IURP D FODXVHLQWHUQDOSRVLWLRQ WR D SHULSKHUDO RQH &DEOH  GHYHORSV WKLV IXUWKHU E\ SRVLWLQJ WKDW ZKLQVLWX ODQJXDJHV DUH W\SRORJLFDOO\ VSOLW EHWZHHQ ´4SURMHFWLRQµODQJXDJHV OLNH 6LQKDOD LQ ZKLFK 4 WDNHV WKH ZKSKUDVH DV LWV FRPSOHPHQWYHUVXV ´4DGMXQFWLRQµ ODQJXDJHV ZKHUH 4 DGMRLQV WR WKH ZKSKUDVH RˤHULQJ 4 PRUH PRELOLW\ ZKHQ WULJJHUHG WR PRYH E\ LQWHUURJDWLYH & JLYLQJ ULVHWR WKH PRYHPHQW RI 4 IURP WR WKH SHULSKHU\ LQ D ODQJXDJH OLNH -DSDQHVHVKRZQ VFKHPDWLFDOO\ DV IROORZV
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠊࠌ
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8QGHU RXU V\VWHP RI 662 WKLV LVVXH GRHV QRW DULVH 7KHUH LV QR SDUWLFXODUQHHG WR SRVLW D GLVWLQFWLRQ EHWZHHQ 4DGMXQFWLRQ DQG 4FRPSOHPHQWDWLRQMXVW DV ORQJ DV ZH SHUPLW 4PLJUDWLRQ LQ WKH V\VWHP WR ´SLHGSLSHµ WKH ZKSKUDVH DV ZHOO DQG WR DOORZ GLVFRQWLQXRXV VSHOORXW 7KLV LV QRW WR VD\ RIFRXUVH WKDW ZH UHMHFW 4DGMXQFWLRQ UDWKHU 4DGMXQFWLRQ LV QRW QHFHVVDULO\WKH VROXWLRQ LQ FRQVWUXFWLRQV ZKHUH WKH ZKSKUDVH DQG 4 DUH QRQDGMDFHQWHJ -DSDQHVH DQG 9DWD$ UHODWHG WHQWDWLYH WKRXJK LQGLUHFW VROXWLRQ LV DOVR IRXQG LQ &KRPVN\·V  UHFHQW ZRUN RQ ODEHOOLQJ 8QGHU &KRPVN\·V QHZ V\VWHP RI ODEHOOLQJ 0HUJH FRPHV IRU IUHH DQG LV QRW IHDWXUHGULYHQ LQ WKH VHQVH RI HDUOLHUYHUVLRQV RI 0LQLPDOLVP 7KH SULPDU\ GULYLQJ IRUFH LQ WKH LQWHUSUHWDWLRQ RIV\QWDFWLF REMHFWV LV WKH QRWLRQ RI ODEHOOLQJ &RUUHVSRQGLQJO\ WKH LQDELOLW\ WR
 $ UHYLHZHU DVNV DERXW WKH VWDWXV RI ODQJXDJHV WKDW KDYH PXOWLSOH ZKPRYHPHQW RU KRZZKDW ZH KDYH SURSRVHG KHUH LQWHUDFWV ZLWK PXOWLSOH ZKTXHVWLRQV $ GHWDLOHG VWXG\ RIPXOWLSOHZK SKHQRPHQD LV DQ H[WUHPHO\ LPSRUWDQW EXW XQIRUWXQDWHO\ DOVR D YHU\ ODUJHXQGHUWDNLQJ WKDW FRQVWLWXWHV D VHSDUDWH SLHFH RI UHVHDUFK )RU WKLV UHDVRQ ZH FDQQRW LQFOXGH WKHP KHUH EXW ZH WKDQN WKH UHYLHZHU IRU SRLQWLQJ RXW D UHFHQW ZRUN RQ PXOWLSOHZKTXHVWLRQV ZLWKLQ WKH 43DSSURDFK &KHUQRYD  :H WDNH WKH SURSRVDO KHUH DVD VWDUWLQJ SRLQW RI D ODUJHU UHVHDUFK SURJUDPPH WKDW DVNV WKH TXHVWLRQ ZKHWKHU ZH FDQHOLPLQDWH IURP V\QWD[ RSHUDWRU²YDULDEOHV FKDLQV WKDW DUH OHIW E\ PRYHPHQW WUDGLWLRQDO/)PRYHPHQW
ࠊࠍ üɻȴʞȋŒɻ ॹ ĳƟȴ
ODEHO VRPH V\QWDFWLF REMHFW JLYHV ULVH WR WKH QHHG IRU GLVSODFHPHQW &KRPVN\  SURYLGHV WKH IROORZLQJ H[DPSOH LI PHUJH DSSOLHV WR ^+ ;3` + DKHDG DQG ;3 D QRQKHDG WKHQ WKH ODEHOOLQJ DOJRULWKP ZLOO VHOHFW + DV ODEHOWKH XVXDO FDVH 6R LQ WKH FDVH RI 4FRPSOHPHQWDWLRQ WKHQ LI PHUJH DSSOLHVWR ^4 ZK3` WKHQ UHVXOWLQJ V\QWDFWLF REMHFW PXVW EH ODEHOOHG 4 43 2QHRI WKH LQWHUHVWLQJ FRQVHTXHQFHV RI &KRPVN\·V V\VWHP LV WKDW LV PHUJH DSSOLHV WR WZR LWHPV ERWK QRQKHDGV HJ ^;3 <3` WKHQ WKH UHVXOWDQW REMHFWLV XQODEHOODEOH FDXVLQJ LW WR FUDVK ZKHQ VHQW WR WKH LQWHUIDFH ,Q RUGHU WRUHPHG\ WKLV HLWKHU ;3 RU <3 PXVW PRYH LQWHUQDO PHUJH DQG WKH ODEHOOLQJDOJRULWKP WKHQ VHOHFWV WKH UHVLGXH DV ODEHO )RU H[DPSOH LI ;3 PRYHV WKHQ< LV WKH ODEHO RI WKH ^;3 <3` ;3 D ORZHU FRS\ 7KHUH LV KRZHYHU RQHH[FHSWLRQ WR WKH UXOH RI ODEHOOLQJ ^;3 <3` LI ;3 DQG <3 VKDUH UHOHYDQW IHDWXUHV VXFK DV ^φ φ` LQ WKH FDVH RI ^'3VXEMHFW73` RU PRUH UHOHYDQW IRU XV^4 4` LQ WKH FDVH RI TXHVWLRQV 7KH XSVKRW RI WKLV LV WKDW WHUPLQDO SRLQW RIWKH GHULYDWLRQ RI D TXHVWLRQ LV WR DOORZ WKH UHVXOWDQW V\QWDFWLF REMHFW WR EHODEHOOHG ^4 4`&KRPVN\ GRHV QRW GLVFXVV WKLV LQ DQ\ GHWDLO EXW VLQFH ODEHOV FDQ RQO\EH GUDZQ IURP WKH SDLU RI REMHFWV WKDW XQGHUJR PHUJH WKLV PHDQV WKDW DZKLQVLWX FRQVWUXFWLRQ PXVW LQYROYH D 4EHDULQJ HOHPHQW WR PHUJH ZLWKLQWHUURJDWLYH &Q $VVXPLQJ WKDW &Q FRQWULEXWHV RQH RI WKH 4IHDWXUHV LQD ^4 4` VKDULQJ VWUXFWXUH WKH RWKHU PXVW FRPH IURP VRPHZKHUH 6R LIRQH LV VHULRXV DERXW DGRSWLQJ VXFK D WKHRU\ RI ODEHOOLQJ RQH PXVW HLWKHU PHUJH D XQVHOHFWLYH ELQGHU ZLWK D 4 IHDWXUH ZLWK &Q RU  LQWHUQDO PHUJH DQH[LVWLQJ 43 ZLWK &Q DQG SURQRXQFH D ORZHU FRS\ WR \LHOG D ZKLQVLWX FRQVWUXFWLRQ ,Q WKH FDVH RI 4SURMHFWLRQ ODQJXDJHV WKH LQWHUQDO PHUJLQJ RI 4PXVW QHFHVVDULO\ EH WKH REMHFW 43 ^4 ZK3` 7KLV HVVHQWLDOO\ ERLOV GRZQWR 43PRYHPHQW WKDW ZH KDYH DOUHDG\ GLVFXVVHG IRU 6LQKDOD DQG 7OLQJLW,Q WKH FDVH RI D 4DGMXQFWLRQ ODQJXDJH ZKLFK LQYROYHV WKH DGMXQFWLRQRI 4 WR ZK3 &UXFLDOO\ VLQFH WKLV LV SKUDVDO DGMXQFWLRQ 4 FDQQRW EH D KHDGWKDW DGMRLQV WR D SKUDVH LH 4 LV D QRQKHDG 7KHUH DUH QRZ WZR ZD\V RIFRQVLGHULQJ WKLV SUREOHP ERWK RI ZKLFK \LHOGV WKH GHVLUHG UHVXOW &KRPVN\LQYRNHV SDLU PHUJH LQ WKH FDVH RI DGMXQFWLRQ GHQRWHG E\ RUGHUHG SDLUV LQDQJOHG EUDFNHWV ZKLFK UHVXOWV LQ ⟨ZK3 43⟩ )RU FRQFUHWHQHVV OHW XV DVVXPH WKDW DGMXQFWLRQ SDLU PHUJHG VWUXFWXUHV DOZD\V UHVXOW LQ WKH KRVW DV WKH˚UVW HOHPHQW RI WKH SDLU DQG WKH DGMXQFW DV WKH VHFRQG HJ ⟨KRVW DGMXQFW⟩6LQFH 33DGMXQFWV DUH FOHDUO\ SRVVLEOH DW WKH Y3 OHYHO LW PXVW EH WKH FDVHWKDW ⟨93 33⟩ LV ODEHOODEOH XQOLNH ^93 33` 3UHVXPDEO\ LW PXVW EH WKH KRVWWR ZKLFK WKH DGMXQFW DWWDFKHV WKDW SURMHFWV ² WKH ODEHOOLQJ DOJRULWKP FDQVHOHFW WKH ˚UVW PHPEHU RI WKH SDLU PHUJHG VWUXFWXUH DV ODEHO ,Q WKLV FDVHD V\QWDFWLF REMHFW ZLWK ⟨ZK3 43⟩ ZLOO EH ODEHOOHG >ZK@ DQG WKH QHHG WR
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠊࠎ
GHULYH ^4 4` FDQ RQO\ WDUJHW 43 QRW ZK IRU LQWHUQDO PHUJH \LHOGLQJ D-DSDQHVH W\SH ODQJXDJH7KH VHFRQG DSSURDFK LV WR DVVXPH WKDW ZKDW &DEOH  FDOOV D 4DGMXQFWLRQ ODQJXDJH LV QRW DGMXQFWLRQ LQ WKH WUXH VHQVH VLQFH 4 LV D YDULDEOH RYHU FKRLFH IXQFWLRQV DQG LW LV QHFHVVDU\ IRU WKH V\QWD[ DQG VHPDQWLFVWR FRQYHUJH XQOLNH D WUXH DGMXQFW ZKLFK E\ GH˚QLWLRQ PXVW EH RSWLRQDO3XUVXLQJ VXFK D OLQH RI WKLQNLQJ WKH V\QWDFWLF REMHFW ZRXOG QRW EH RUGHUHGSDLU ⟨ZK3 43⟩ EXW UDWKHU WKH XQRUGHUHG VHW ^ZK3 43` 7KLV V\QWDFWLF REMHFW LV XQODEHOODEOH 5HFDOO WKDW WKH UHVROXWLRQ WR DQ XQODEHOODEOH VWUXFWXUHLV HLWKHU IHDWXUH VKDULQJ RU LQWHUQDO PHUJH ,I ZH DVVXPH WKDW 4DGMXQFWLRQVWUXFWXUHV GR QRW LQYROYH IHDWXUH VKDULQJ LQ WKH UHOHYDQW VHQVH WKHQ WKHRQO\ ZD\ VXFK DQ REMHFW FDQ EH ODEHOOHG LV WKURXJK LQWHUQDO PHUJH 6LQFHZH QHHG WKH UHVLGXH WR EH ODEHOOHG >ZK@ LW LV D ZKLQVLWX FRQVWUXFWLRQDQG ZH QHHG WKH URRW WR EH ODEHOOHG ^4 4` WKH RQO\ SRVVLELOLW\ LV WKDW 43LV IRUFHG WR PRYH OHDYLQJ ZK3 EHKLQG7R VXP XS WKLV VHFWLRQ ZH KDYH DUJXHG WKDW LQ WKH SUHVHQFH RI LQWHUURJDWLYH & WKH 43 PXVW DOZD\V PRYH LQWHUQDO PHUJH WR WKH SHULSKHU\ IRUVFRSH DQG ODEHOOLQJ UHDVRQV &RQVHTXHQWO\ WKH DYDLODELOLW\ RI ZKLQVLWXRU 43LQVLWX PXVW QHFHVVDULO\ LQYROYH WKH VSHOORXW RI ORZHU FRSLHV :HQRZ WXUQ WR WKH LVVXH RI 45 ZKLFK ZH H[SORUH DV D SDUDOOHO WR D ZKLQVLWXFRQVWUXFWLRQ LQ WKH VHQVH RI WKH VSHOOLQJ RXW RI TXDQWL˚HU·V ORZHU FRS\ WKDWLV QRW D VFRSH WDNLQJ SRVLWLRQ
ࠋ ´ȣ äʞA刂⌂褁Mɫ æA刁笁⌁?
$VVXPLQJ WKH PHFKDQLVP RI 662 IRU VFRSH PDUNLQJ LQ FDVHV RI ZKVFRSH WKHTXHVWLRQ WKDW QDWXUDOO\ DULVHV LV ZKHWKHU WKHUH LV VRPHWKLQJ VSHFLDO DERXWZKTXHVWLRQV ² SHUKDSV OLQNHG WR WKH IDFW WKDW WKH\ LQWURGXFH SURSRVLWLRQDODOWHUQDWLYHV DQG WKDW WKLV FDQ RQO\ EH DFKLHYHG ZLWK FHUWDLQ V\QWDFWLF WHFKQRORJ\ ² RU DOWHUQDWLYHO\ ZKHWKHU WKH PHFKDQLVPV GHVFULEHG DUH JHQHUDODQG DSSO\ WR VFRSH VHWWLQJ LQ D PRUH JHQHUDO ZD\ 7KH ODWWHU ZRXOG REYLRXVO\ EH WKH SUHIHUUHG RSWLRQ ,Q WKLV FRQQHFWLRQ ZH QHHG WR WXUQ KRZHYHU
 ,Q DQ\ FDVH VD\LQJ WKDW WKHUH LV IHDWXUH VKDULQJ EHWZHHQ ZK3 DQG 43 VD\ RI >ZK@ RU>4@ ZKLFK WKHQ SURMHFWV EDVLFDOO\ UHGXFHV WKH V\QWDFWLF REMHFW LQWR D FRQWLJXRXV VWULQJLQGLVWLQJXLVKDEOH IURP 43 DQ XQGHVLUDEOH UHVXOW EHFDXVH ZKDW ZH DLP WR FDSWXUH KHUH LVWKH GHWDFKDELOLW\ RI ZK DQG 4 $PRUH JHQHUDO VWDWHPHQW DERXW WKLV ODEHOOLQJ DSSURDFK PLJKW EH WR VD\ WKDW TXHVWLRQ VFRSHLV LQWHUSUHWHG DW WKH SRLQW DW ZKLFK WKH V\QWDFWLF REMHFW LV ODEHOOHG ^4 4` 7KLV HˤHFWLYHO\DOORZV XV WR GHULYH VFRSH DV DQ HSLSKHQRPHQRQ RI WKH ODEHOOLQJ DOJRULWKP $W WKLV VWDJH LWLV XQFOHDU DV WR ZKHWKHU VXFK DQ DSSURDFK LV WHQDEOH
ࠊࠏ üɻȴʞȋŒɻ ॹ ĳƟȴ
EULH˜\ DQG VSHFXODWLYHO\ WR WKH TXHVWLRQ RI 45 ,W LV FOHDU WR EHJLQ ZLWKWKDW WKH FRPSDULVRQ EHWZHHQ WKH LQJUHGLHQWV LQYROYHG LQ WKH FDVHV RI ZKDQG LQ WKH FDVH RI 45 DUH QRW WKH VDPH 7KH PDLQ GLˤHUHQFH LV WKDW WKHUH LVQR HTXLYDOHQW RI DQ LQWHUURJDWLYH & LQ VFRSH DVVLJQPHQW YLD 45 1RZ ZKLOHD PDMRULW\ RI VFKRODUV DJUHHV WKDW VRPH UXOH ZLWK WKH HˤHFW RI 45 LV UHTXLUHGWDNLQJ WKLV HˤHFW WR EH VFRSH DVVLJQPHQW DQG W\SH PLVPDWFK UHSDLU WKHUHLV DOVR ZLGHVSUHDG VFHSWLFLVP FRQFHUQLQJ ZKHWKHU 45 LV WKH ULJKW UXOH 7KHVFHSWLFLVP RULJLQDWHV PRVWO\ LQ WKH UHDOLVDWLRQ WKDW WKH XQUHVWULFWHG QDWXUHRI 45 RXJKW WR SURGXFH PRUH VFRSH FRPELQDWLRQV WKDQ ZKDW LV DFWXDOO\ REVHUYHG 7KLV LV ZKDW 6]DEROFVL  FDOOV WKH VHPDQWLFDOO\ EOLQG UXOH RI VFRSHDVVLJQPHQW 6KH ZULWHV
 >WKLV UXOH@ «URXJKO\ VSHDNLQJ ´SUH˚[HVµ DQ H[SUHVVLRQ α WR D GRPDLQ D DQG WKHUHE\ DVVLJQV VFRSH WR LW RYHU D LUUHVSHFWLYH RI ZKDW
α PHDQV DQG LUUHVSHFWLYH RI ZKDW RSHUDWRU β PD\ RFFXU LQ D
 7KH VHPDQWLFDOO\ EOLQG UXOH RI VFRSH DVVLJQPHQW
α[D. . . β . . .] ⇒ α VFRSHV RYHU β
6]DEROFVL  
)XUWKHUPRUH VDYH IRU D IHZ UHODWLYHO\ FRQWURYHUVLDO FDVHV ZKHUH 45 LV DUJXHG WR EH RYHUW )R[ 	 1LVVHQEDXP  45 LV D FRYHUW RSHUDWLRQ ,QRXU WHUPV LW ZRXOG DSSHDU WKDW FRQWUDU\ WR ZKHOHPHQWV ZKLFK ²LQ ZKPRYHPHQW ODQJXDJHV² VKRZ D SUHIHUHQFH IRU KLJKHVWFRS\ VSHOORXW LQ FDVHVRI 45 WKHUH LV D SUHIHUHQFH IRU ORZHU FRS\ VSHOORXW ,Q IDFW WKLV LV PRUH WKDQD SUHIHUHQFH LW LV DOPRVW D UHTXLUHPHQW IRU 45 45 DQG ZKVFRSH DUH QRWWKH PLUURU LPDJH RI RQH DQRWKHU RI FRXUVH VLQFH RWKHU PRYHPHQW PD\ KDYHWDNHQ SODFH EHIRUH 45 7R VXPPDULVH 45 VHHPV WR KDYH WKH IROORZLQJ SURSHUWLHV
 D $V D UXOH RI JUDPPDU 45 WDUJHWV D VSHFL˚F W\SH RI HOHPHQWVTXDQWL˚FDWLRQDO HOHPHQWVE ,W WDUJHWV D VLQJOH SRVLWLRQ DGMRLQHG WR ,3F ,W KDV GHGLFDWHG ORFDOLW\ FRQGLWLRQV FODXVHERXQGHGQHVVG ,W DOZD\V RSHUDWHV FRYHUWO\ VSHOOVRXW ORZHU FRSLHVH ,W LV VHPDQWLFDOO\ EOLQG
(PSLULFDOO\ LW LV ZHOO NQRZQ WKDW QRW DOO GLˤHUHQW SRVVLEOH VFRSHV DUHGHULYDEOH DQG PRUH LPSRUWDQWO\ WKHUH VRFDOOHG VXUIDFH VFRSH ODQJXDJHV VXFKDV -DSDQHVH RU .RUHDQ ZKHUH DV HVWDEOLVKHG DV HDUO\ DV .XQR  VFRSHDPELJXLWLHV RQO\ DULVH LI RQH VFRSH EHDULQJ HOHPHQW KDV RYHUWO\ PRYHG RYHUDQRWKHU 7KLV LV FOHDU HYLGHQFH LQ IDYRXU RI WDNLQJ VFRSH DVVLJQPHQW LQ JHQ
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠊࠐ
HUDO WR EH UHJXODWHG E\ 662 GHULYLQJ UHFRQVWUXFWLRQ WKRXJK LQ PDQ\ FDVHVWKHUH ZLOO EH LQWHUIHULQJ IDFWRUV WKDW REVFXUH WKH HˤHFWV HJ VFUDPEOLQJ7\SRORJLFDOO\ LW DSSHDUV WKDW ZKLQVLWX ODQJXDJHV VXFK DV -DSDQHVH .RUHDQ &KLQHVH IDYRXU DOVR VXUIDFH VFRSH 7KH H[WHQW DQG VLJQL˚FDQFH RI WKLVREVHUYDWLRQ LV QRW HQWLUHO\ FOHDU WR XV EXW LW LV VXJJHVWLYH:LWKLQ WKH WKHRU\ GHYHORSHG LQ WKLV SDSHU ZH DUH OHG WR DQ DSSURDFKWR 45 WKDW ZRXOG PDNH LW D VWDQGDUG FDVH RI LQWHUQDO PHUJH H[FHSW WKDWLI ZH XQGHUVWDQG 45 LQ WKH VWDQGDUG ZD\ WKH ORZHU FRS\ LV DOZD\V WKHSULYLOHJHG RQH :H FDQ KRZHYHU JR D OLWWOH IXUWKHU DQG VNHWFK DQ DSSURDFKWR 45 DORQJ WKH IROORZLQJ OLQHV 7R EHJLQ ZLWK ZH DGRSW WKH IHDWXUHEDVHGDSSURDFK WR VFRSH DVVLJQPHQW GXH WR %HJKHOOL 	 6WRZHOO  DV DQ DQVZHUWR WKH LVVXH RI RYHUJHQHUDWLRQ DQG WR WKH LVVXH RI WKH UHVWULFWLRQ RI WKH WDUJHWRI 45 WR DQ DGMRLQHG SRVLWLRQ WR ,3 7KH VWUXFWXUH %HJKHOOL 	 6WRZHOO SURSRVH LV JLYHQ LQ 

5HI3
*JURXS43 &3
:K43 $JU63
&RXQWLQJ43 'LVW3
'LVW43 6KDUH3
*43 1HJ3
1HJ43 $JU23
&43 93
$EVWUDFWLQJ DZD\ IURP WKH SUHVHQFH RI $JU QRGHV WKLV VWUXFWXUH VKRZVGHGLFDWHG VFRSH SRVLWLRQV IRU GLˤHUHQW W\SHV RI 43V 6FRSH IRU D SDUWLFXODU43 LV WKH UHVXOW RI HLWKHU PRYHPHQW RI WKH 43 WR WKH VSHFL˚HU RI WKH UHOHYDQWVFRSH KHDG RU H[WHQGLQJ WKH SURSRVDO WKH UHVXOW RI WKH HVWDEOLVKPHQW RI DQ
ࠋࠇ üɻȴʞȋŒɻ ॹ ĳƟȴ
$*5(( UHODWLRQ EHWZHHQ WKH VFRSH KHDG DQG WKH 43 ,W FDQ EH H[SHFWHG WKDWLQ VRPH ODQJXDJHV WKH VFRSH KHDGV ZLOO KDYH RYHUW UHDOLVDWLRQV 7KH JHQHUDODSSURDFK UXQV DV IROORZV 6XSSRVH WKDW WKH VFRSHPDUNLQJ IXQFWLRQDO KHDGVRSWLRQDOO\ SURMHFW XQOHVV IRUFHG WR GR VR 6XSSRVH IXUWKHU WKDW VXEMHFWVDOZD\V PRYH RXW RI WKH Y3 SKDVH WR >6SHF73@ IRU LQGHSHQGHQW UHDVRQV0RUH VSHFL˚FDOO\ FRQVLGHU WKH FDVH RI DQ REMHFW '3 ,I QR VFRSH KHDGLV PHUJHG WKH '3 LQ TXHVWLRQ ZLOO QRW PRYH DQG ZLOO UHPDLQ LQ WKH Y3$OO RWKHU WKLQJV EHLQJ HTXDO JLYHQ WKH 3,& LW ZLOO EH VXEMHFW WR WUDQVIHUDW WKH UHOHYDQW SRLQW DQG ZLOO KDYH DV D UHVXOW QDUURZ VFRSH RU UDWKHU LWKDV QR VFRSH WR VSHDN RI 6XSSRVH QRZ WKDW 'LVW3 GRHV SURMHFW WKHQ '3 LQTXHVWLRQ ZLOO HQWHU LQWR DQ $*5(( UHODWLRQ ZLWK 'LVW DQG ZLOO EH LQWHUSUHWHGGLVWULEXWLYHO\ ZLWK VFRSH FRUUHVSRQGLQJ WR WKH 'LVW KHDG·V SRVLWLRQ ,Q WKHSUHVHQW VHWWLQJ ZKHWKHU RU QRW WKH '3 DFWXDOO\ PRYHV ZLOO EH GHWHUPLQHGE\ WKH SUHVHQFH RI DQ (33 IHDWXUH RQ 'LVW )RU UHDVRQV WKDW JR EH\RQG WKHUHDFK RI WKLV SDSHU ¶HYHU\· IRUFHV 'LVW WR SURMHFW ZKLOH ¶DOO· DOORZV 'LVW WRRSWLRQDOO\ SURMHFW7R FRPSOHWH WKH SLFWXUH IRU QRQXQLYHUVDOV RQH RSWLRQ ZRXOG EH WR VXSSRVH WKDW WKHUH·V VRPH SURMHFWLRQ VD\ ([LVW3 DERYH ,3 ZKHUH H[LVWHQWLDO FORVXUH XVXDOO\ DSSOLHV .UDW]HU  6R LQ WKH FDVH RI ¶(YHU\RQH ORYHV VRPHRQH· ¶HYHU\RQH· PXVW DOZD\V UDLVH VLQFH LW·V WKH VXEMHFW 7KHQ GHSHQGLQJRQ ZKHWKHU RU QRW ([LVW3 LV SURMHFWHG ZLGHQDUURZ H[LVWHQWLDO VFRSH FDQ EHGHULYHG 6HWWLQJ DVLGH IRU JRRG UHDVRQ WKH UROH SOD\HG E\ LQWHUURJDWLYH &LW DSSHDUV WKDW VFRSH LQ JHQHUDO LQYROYHV WZR SDUWV $ VFRSH PDUNHUKHDGHTXLYDOHQW WR WKH 4 SDUWLFOH DQG D 43 HTXLYDOHQW WR WKH ZK ZRUG $ FDVHZKHUH WKHVH DUH RYHUW LV WKDW RI ˜RDWLQJ TXDQWL˚HUV $V QRWHG E\ 'RZW\	 %URGLH  ˜RDWLQJ TXDQWL˚HUV ˚[ WKH VFRSH RI WKH '3 WKDW WKH\ DVVRFLDWH ZLWK DW WKH SRVLWLRQ RI WKH ˜RDWLQJ TXDQWL˚HU 7VRXODV  SURSRVHGWKDW WKH\ DUH LQGHHG VFRSH PDUNHUV JHQHUDWHG GLUHFWO\ LQ WKH UHOHYDQW VFRSHKHDGV %XW ZH FDQ FRPELQH WKLV LQVLJKW ZLWK WKH PRUH WUDGLWLRQDO VWUDQGLQJDQDO\VLV LQ WHUPV RI WKH DQDO\VLV RI ZKVFRSH ,Q RWKHU ZRUGV WKH >4'3@FRQVWLWXHQW ZLOO EH H[DFWO\ SDUDOOHO WR WKH >4ZK@ FRQVWLWXHQW WKDW ZH HQFRXQWHUHG HDUOLHU 7KH SURSRVHG DFFRXQW VHSDUDWHV WKH GLˤHUHQW IXQFWLRQVDWWULEXWHG WR 45 7KH FRUH VXJJHVWLRQ LV WKDW WR WKH H[WHQW WKDW 45 FRUUHVSRQGV WR D UXOH RI LQWHUQDO PHUJH WKDW KDV DV SHUKDSV RQH RI LWV HˤHFWVWKH FUHDWLRQ RI DQ RSHUDWRU²YDULDEOH FRQVWUXFW WKHQ LW VKRXOG EH WUHDWHG RQ DSDU ZLWK RWKHU LQVWDQFHV RI LQWHUQDO PHUJH WKDW UHVXOW LQ WKH VDPH UHSUHVHQ
 7KLV LV SUREDEO\ FRQQHFWHG WR WKH PRUH JHQHUDO TXHVWLRQ RI WKH OH[LFDOIXQFWLRQDO GLVWLQFWLRQ +HJDUW\   IRU H[DPSOH KDV VXJJHVWHG IROORZLQJ D WUDGLWLRQ WKDW JRHV EDFNWR $EQH\  DQG PXFK ZRUN VLQFH WKDW IXQFWLRQDO KHDGVIHDWXUHV DUH LQWHUSRODWHG DVQHHGHG WR PDWFK WKRVH RI OH[LFDO FDWHJRULHV
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠋࠈ
WDWLRQV $ IXQGDPHQWDO TXHVWLRQ KHUH LV ZKHWKHU WKHUH LV D UHVLGXH RI FDVHVIRU ZKLFK WKLV DFFRXQW SURYHV LQDGHTXDWH :H ZLOO OHDYH WKLV TXHVWLRQ RSHQ6NHWFK\ WKRXJK LW LV KRZHYHU WKH DERYH DFFRXQW VXJJHVWV WKDW LW LV SRVVLEOH WR XQLI\ WKH VFRSH DVVLJQPHQW PHFKDQLVPV WKDW DUH VHHQ LQ GHWDLO LQWKH FDVH RI ZK VFRSH ZLWK WKH ZD\ VFRSH LV DVVLJQHG LQ JHQHUDO
ࠌ +ȴȣA脂ଂ鸁谁⌁? ɫAMȝA刂欂?ɻ
7KH PDLQ LGHD WKDW ZH SXUVXHG LQ WKLV SDSHU LV WKDW D FDUHIXO ORRN DW D W\SRORJLFDOO\ ULFK VHW RI ZKTXHVWLRQV DQG WKHLU GHULYDWLRQ IRFXVLQJ VSHFL˚FDOO\RQ WKH PHFKDQLVPV GHWHUPLQLQJ VFRSH RI ZKHOHPHQWV SURYLGHV D SDUWLFXODUO\ JRRG OHQV WKURXJK ZKLFK VFRSH DVVLJQPHQW LQ JHQHUDO FDQ EH IUXLWIXOO\FRQVLGHUHG :H FRQFOXGHG WKDW WKH PRVW SURPLVLQJ ZD\ WR ORRN DW ZKVFRSHLV WKURXJK VHOHFWLYH VSHOORXW ZKLFK ZH VXJJHVWHG LV D EHWWHU ZD\ WR XQGHUVWDQG WKH GLVWULEXWLRQV WKDQ LWV UHODWLYH /)PRYHPHQW ZKRVH EDVLF PHFKDQLVPV VHHP WR UXQ FRXQWHU WR FXUUHQW WKHRUHWLFDO XQGHUVWDQGLQJ RI V\QWDFWLFGHULYDWLRQV WKDW LQFOXGHV D YHUVLRQ RI WKH FRS\ WKHRU\ RI PRYHPHQW :HVXJJHVWHG WKDW ZKHQ XQGHUVWRRG SURSHUO\ WKH VDPH PHFKDQLVP RI VHOHFWLYH VSHOORXW H[WHQGV QDWXUDOO\ WR VFRSH DVVLJQPHQW LQ JHQHUDO DQG 45 LQSDUWLFXODU JLYHQ UHODWLYHO\ QHXWUDO DVVXPSWLRQV DERXW WKH SKUDVH VWUXFWXUHRI VFRSH DQG WKH UHODWLRQV EHWZHHQ VFRSH PDUNHUV DQG VFRSH WDNHUV ,I WKLVDQDO\VLV LV RQ WKH ULJKW WUDFN DQG WKHUH LV QR GRXEW D JUHDW GHDO UHPDLQV WR EHGRQH VXL JHQHULV V\QWDFWLF VFRSH DVVLJQLQJ PHFKDQLVPV FDQ EH GLVSHQVHG DOWRJHWKHU DV VFRSH DVVLJQPHQW FDQ EH DFKLHYHG WKURXJK RWKHU JHQHUDOO\ DYDLODEOH PHDQV D ZHOFRPH UHVXOW :KHWKHU DOO VFRSH LV V\QWDFWLF LV D TXHVWLRQWKDW VKRXOG SUREDEO\ EH DQVZHUHG QHJDWLYHO\ DV IDU DV RXU XQGHUVWDQGLQJH[WHQGV $ FDVH LQ SRLQW LV LQGH˚QLWHV ZKRVH VFRSH GRHV QRW FRUUHVSRQG WRWKHLU &FRPPDQG GRPDLQV 2XU SURSRVDO LV FRPSDWLEOH ZLWK WKH LGHD WKDWWKHUH DUH VHPDQWLF ZD\V WR GHWHUPLQH VFRSH 7KH VRUW RI SULPLWLYHV WKDW ZHKDYH SURSRVHG JLYH XV KRZHYHU D ZD\ WR FRQVLGHU PRUH H[SOLFLWO\ ZKHWKHUIXUWKHU VLPSOL˚FDWLRQ LV SRVVLEOH RU ZKHWKHU ZH QHHG WR DVVXPH LQGHSHQGHQWVHPDQWLF VFRSH DVVLJQPHQW PHFKDQLVPV :KDWHYHU WKH XOWLPDWH DQVZHU WRWKLV TXHVWLRQ LW ZLOO EH DQ LPSRUWDQW UHVXOW
æAMA?AMɫAMȣA?AMɻ
$EQH\ 6  7KH HQJOLVK QRXQ SKUDVH LQ LWV VHQWHQWLDO DVSHFW 0,7 'RFWRUDOGLVVHUWDWLRQ
ࠋࠉ üɻȴʞȋŒɻ ॹ ĳƟȴ
%D\HU -RVHI  )LQDO FRPSOHPHQWL]HUV LQ K\EULG ODQJXDJHV -RXUQDO RI/LQJXLVWLFV  ²%HFN 6LJULG  :KFRQVWUXFWLRQV DQG WUDQVSDUHQW /RJLFDO )RUP 8QLYHUVLWlW 7ELQJHQ GLVVHUWDWLRQ%HFN 6LJULG  ,QWHUYHQWLRQ HˤHFWV IROORZ IURP IRFXV LQWHUSUHWDWLRQ1DWXUDO /DQJXDJH 6HPDQWLFV  ²%HFN 6LJULG 	 6KLQ6RRN .LP  2Q ZK DQG RSHUDWRU VFRSH LQ .RUHDQ-RXUQDO RI (DVW $VLDQ /LQJXLVWLFV  ²%HJKHOOL )LOOLSR 	 7LP 6WRZHOO  'LVWULEXWLYLW\ DQG QHJDWLRQ 7KHV\QWD[ RI HDFK DQG HYHU\ ,Q $QQD 6]DEROFVL HG :D\V RI VFRSH WDNLQJ² 'RUGUHFKW .OXZHU $FDGHPLF 3XEOLVKHUV%REDOMLN -RKQDWKDQ 'DYLG  $FKDLQV DW WKH 3)LQWHUIDFH &RSLHV DQG¶FRYHUW· PRYHPHQW 1DWXUDO /DQJXDJH DQG /LQJXLVWLF 7KHRU\  ²%RؔNRYLǤ ކHOMNR  /HIW EUDQFK H[WUDFWLRQV VWUXFWXUH RI 13 DQG VFUDPEOLQJ ,Q -RDFKLP 6DEHO 	 0DPRUX 6DLWR HGV 7KH IUHH ZRUG RUGHU SKHQRPHQRQ ,WV V\QWDFWLF VRXUFHV DQG GLYHUVLW\ ² %HUOLQ 0RXWRQ GH*UX\WHU%RؔNRYLǤ ކHOMNR 	 -DLUR 1XQHV  7KH FRS\ WKHRU\ RI PRYHPHQW $YLHZ IURP 3) ,Q ކHOMNR %RؔNRYLǤ 	 -DLUR 1XQHV HGV 7KH FRS\ WKHRU\RI PRYHPHQW ² $PVWHUGDP3KLODGHOSKLD -RKQ%UXHQLQJ %HQMDPLQ  :KLQVLWX GRHV QRW FRUUHODWH ZLWK ZKLQGH˚QLWHV RU TXHVWLRQ SDUWLFOHV /LQJXLVWLF ,QTXLU\  ²%XWOHU $ODVWDLU 	 (ULF 0DWKLHX  6SOLW'3V JHQHUDOL]HG (33 DQG YLVLELOLW\ 0,7 :RUNLQJ 3DSHUV LQ /LQJXLVWLFV  ²&DEOH 6HWK  7KH JUDPPDU RI 4 4SDUWLFOHV DQG WKH QDWXUH RI ZKIURQWLQJDV UHYHDOHG E\ WKH ZKTXHVWLRQV RI 7OLQJLW 0DVVDFKXVHWWV ,QVWLWXWH RI 7HFKQRORJ\ GLVVHUWDWLRQ&KHQJ /LVD /DL6KHQ  2Q WKH W\SRORJ\ RI ZKTXHVWLRQV 1HZ <RUN*DUODQG&KHQJ /LVD /DL6KHQ  :KLQVLWX IURP WKH V WR QRZ /DQJXDJHDQG /LQJXLVWLFV &RPSDVV  ²&KHUQRYD (NDWHULQD  7KH V\QWD[ RI ZKPRYHPHQW LQ PXOWLSOH WUXH DQGHFKR TXHVWLRQV $ 4SDUWLFOH DSSURDFK 8QLYHUVLWDW GH *LURQD GLVVHUWDWLRQ&KRPVN\ 1RDP  $ PLQLPDOLVW SURJUDP IRU OLQJXLVWLF WKHRU\ ,Q 7KHYLHZ IURP %XLOGLQJ  (VVD\V LQ OLQJXLVWLFV LQ KRQRU RI 6\OYDLQ %URPEHUJHUHG E\ .HQQHWK +DOH DQG 6DPXHO -D\ .H\VHU  UHSULQWHG DV FKDSWHU RI &KRPVN\  &DPEULGJH 0$ 0,7 3UHVV&KRPVN\ 1RDP  2Q SKDVHV ,Q 5REHUW )UHLGLQ &DUORV 3HUHJUtQ 2WHUR	 0DULD /XLVD =XEL]DUUHWD HGV )RXQGDWLRQDO LVVXHV LQ OLQJXLVWLF WKHRU\(VVD\V LQ KRQRU RI -HDQ5RJHU 9HUJQDXG ² &DPEULGJH 0$ 0,7
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠋࠊ
3UHVV&KRPVN\ 1RDP  3UREOHPV RI SURMHFWLRQ /LQJXD  ²&KRPVN\ 1RDP  3UREOHPV RI SURMHFWLRQ ([WHQVLRQV ,Q (OLVD 'L'RPHQLFR &RUQHOLD +DPDQQ 	 6LPRQD 0DWWHLQL HGV 6WUXFWXUHV VWUDWHJLHV DQG EH\RQG 6WXGLHV LQ KRQRXU RI $GULDQD %HOOHWWL ² $PVWHUGDP-RKQ %HQMDPLQV'HQKDP .ULVWLQ  2SWLRQDO ZKPRYHPHQW LQ %DELQH:LWVXZLW·HQ 1DWXUDO /DQJXDJH 	 /LQJXLVWLF 7KHRU\  ²'HQKDP .ULVWLQ (  $ PLQLPDOLVW DFFRXQW RI RSWLRQDO ZKPRYHPHQW8QLYHUVLW\ RI :DVKLQJWRQ GLVVHUWDWLRQ'RZW\ 'DYLG 	 % %URGLH  $ VHPDQWLF DQDO\VLV RI ¶˜RDWHG TXDQWL˚HUV·LQ D WUDQVIRUPDWLRQOHVV JUDPPDU ,Q 3URFHHGLQJV RI :&&)/ ²6WDQIRUG /LQJXLVWLFV $VVRFLDWLRQ 6WDQIRUG 8QLYHUVLW\'U\HU 0DWWKHZ 6  3RODU TXHVWLRQV ,Q 0DWWKHZ 6 'U\HU 	 0DUWLQ+DVSHOPDWK HGV 7KH ZRUOG DWODV RI ODQJXDJH VWUXFWXUHV RQOLQH /HLS]LJ0D[ 3ODQFN ,QVWLWXWH IRU (YROXWLRQDU\ $QWKURSRORJ\ KWWSZDOVLQIRFKDSWHU(YDQV 1LFKRODV '  $ JUDPPDU RI .D\DUGLOG %HUOLQ 0RXWRQ GH*UX\WHU)DQVHORZ *LVEHUW  3DUWLDO ZKPRYHPHQW ,Q 0DUWLQ (YHUDHUW 	 +HQNYDQ 5LHPVGLMN HGV 7KH %ODFNZHOO FRPSDQLRQ WR V\QWD[ YRO  ²2[IRUG %ODFNZHOO)DQVHORZ *LVEHUW 	 'DPLU ȂDYDU  5HPDUNV RQ WKH HFRQRP\ RI SURQXQFLDWLRQ ,Q *HUHRQ 0OOHU 	 :ROIJDQJ 6WHUQHIHOG HGV &RPSHWLWLRQLQ V\QWD[ ² %HUOLQ 0RXWRQ GH *UX\WHU)R[ 'DQQ\  $&' DQG WKH FRS\ WKHRU\ RI PRYHPHQW /LQJXLVWLF ,QTXLU\ ²)R[ 'DQQ\ 	 -RQ 1LVVHQEDXP  ([WUDSRVLWLRQ DQG VFRSH $ FDVH IRURYHUW 45 3URFHHGLQJV RI :&&)/  ²*DLU -DPHV : 	 /HOZDOD 6XPDQJDOD  :KDW WR IRFXV LQ 6LQKDOD ,Q*HUPiQ ) :HVWSKDO %HQMDPLQ $R 	 +HH5DKN &KDVH HGV (6&2/ ·3URFHHGLQJV RI WKH HLJKWK HDVWHUQ VWDWHV FRQIHUHQFH RQ OLQJXLVWLFV ²&ROXPEXV 2KLR 6WDWH 8QLYHUVLW\ :RUNLQJ 3DSHUV+DJVWURP 3DXO $ODQ  'HFRPSRVLQJ TXHVWLRQV 0DVVDFKXVHWWV ,QVWLWXWHRI 7HFKQRORJ\ GLVVHUWDWLRQ+HJDUW\ 0LFKDHO  7KH GHULYDWLRQDO FRPSRVLWLRQ RI SKUDVH VWUXFWXUH0V 8QLYHUVLW\ RI 3HQQV\OYDQLD+HJDUW\ 0LFKDHO  $ IHDWXUHEDVHG V\QWD[ RI IXQFWLRQDO FDWHJRULHV 7KHVWUXFWXUH DFTXLVLWLRQ DQG VSHFL˚F LPSDLUPHQW RI IXQFWLRQDO V\VWHPV 6WXGLHVLQ *HQHUDWLYH *UDPPDU  %HUOLQ 0RXWRQ GH *UX\WHU
ࠋࠋ üɻȴʞȋŒɻ ॹ ĳƟȴ
+XDQJ & 7 -DPHV  /RJLFDO UHODWLRQV LQ FKLQHVH DQG WKH WKHRU\ RI JUDPPDU 0,7 &DPEULGJH 0DVVDFKXVVHWWV GLVVHUWDWLRQ-HDQQH /DYHUQH 0DVD\HVYD  $VSHFWV RI +RSL JUDPPDU 0DVVDFKXVHWWV,QVWLWXWH RI 7HFKQRORJ\ GLVVHUWDWLRQ.LPSHU :HQGHOO $  4XHVWLRQ IRUPDWLRQ LQ WKH .DURQJD GLDOHFW RI7XPEXND ,Q 2ODRED ) $UDVDQ\LQ 	 0LFKDHO $ 3HPEHUWRQ HGV 6HOHFWHG SURFHHGLQJV RI WKH WK $QQXDO &RQIHUHQFH RQ $IULFDQ /LQJXLVWLFV ² 6RPHUYLOOH 0$ &DVFDGLOOD.LVKLPRWR +LGHNL  /) SLHG SLSLQJ (YLGHQFH IURP 6LQKDOD *HQJR.HQN\XX  ².LVKLPRWR +LGHNL  :KLQVLWX LQ VLQKDOD TXHVWLRQV 1DWXUDO /DQJXDJH	 /LQJXLVWLF 7KHRU\  ².RRSPDQ +LOGD  7KH V\QWD[ RI YHUEV )URP YHUE PRYHPHQW UXOHV LQ WKH.UX ODQJXDJHV WR XQLYHUVDO JUDPPDU 'RUGUHFKW )RULV.UDW]HU $QJHOLND  ,QGH˚QLWHV DQG WKH RSHUDWRUV WKH\ GHSHQG RQ)URP -DSDQHVH WR 6DOLVK ,Q * 1 &DUOVRQ 	 )- 3HOOHWLHU HGV 5HIHUHQFH DQG TXDQWL˚FDWLRQ 7KH 3DUWHH HˤHFW 6WDQIRUG &6/, 3XEOLFDWLRQV.XQR 6XVXPX  7KH VWUXFWXUH RI WKH -DSDQHVH ODQJXDJH &DPEULGJH0DVV 0,7 3UHVV0L\DJDZD 6KLJHUX  /) D˞[ UDLVLQJ LQ -DSDQHVH /LQJXLVWLF ,QTXLU\ ²3HVHWVN\ 'DYLG  :KLQVLWX 0RYHPHQW DQG XQVHOHFWLYH ELQGLQJ ,Q(ULF - 5HXODQG 	 $OLFH * % WHU 0HXOHQ HGV 7KH UHSUHVHQWDWLRQ RILQGH˚QLWHQHVV ² &DPEULGJH 0DVVDFKXVHWWV 0,7 3UHVV5HLQWJHV &KULV +  9DULDEOH SURQXQFLDWLRQ VLWHV WKH W\SHV RI ZKLQVLWX,Q 1RUEHUW &RUYHU 	 -DLUR 1XQHV HGV 7KH FRS\ WKHRU\ RI PRYHPHQW² $PVWHUGDP3KLODGHOSKLD -RKQ %HQMDPLQV5HLQWJHV &KULV + 3KLOLS /H6RXUG 	 6DQGUD &KXQJ  0RYHPHQW ZKDJUHHPHQW DQG DSSDUHQW ZKLQVLWX ,Q /LVD /DL6KHQ &KHQJ 	 1RUEHUW&RUYHU HGV :KPRYHPHQW 0RYLQJ RQ ² &DPEULGJH 0$ 0,73UHVV5L]]L /XLJL  7KH ˚QH VWUXFWXUH RI WKH OHIW SHULSKHU\ ,Q /LOLDQH +DHJHPDQ HG (OHPHQWV RI JUDPPDU +DQGERRN RI JHQHUDWLYH V\QWD[ ²'RUGUHFKW .OXZHU $FDGHPLF 3XEOLVKHUV6ODGH %HQMDPLQ 0DUWLQ  )RUPDO DQG SKLORORJLFDO LQTXLULHV LQWR WKH QDWXUH RI LQWHUURJDWLYHV LQGH˚QLWHV GLVMXQFWLRQ DQG IRFXV LQ 6LQKDOD DQG RWKHUODQJXDJHV 8QLYHUVLW\ RI ,OOLQRLV DW 8UEDQD&KDPSDLJQ GLVVHUWDWLRQ6]DEROFVL $QQD  6WUDWHJLHV IRU VFRSH WDNLQJ ,Q $QQD 6]DEROFVL HG:D\V RI VFRSH WDNLQJ ² 'RUGUHFKW .OXZHU $FDGHPLF 3XEOLVKHUV
ðƁȴɠƟ ŒɻɻǩǊȣȝƟȣʉ ࠋࠌ
7VRXODV *HRUJH  )ORDWLQJ 4XDQWL˚HUV DV 2YHUW 6FRSH 0DUNHUV .RUHDQ-RXUQDO RI (QJOLVK /DQJXDJH DQG /LQJXLVWLFV  ²7XUDQR *LXVHSSLQD  2Q LQGH˚QLWH HOHPHQWV LQ $OEDQLDQ 8QSXEOLVKHGPV )ORUHQFH<HR 1RUPDQ  8QLI\LQJ RSWLRQDO ZKPRYHPHQW 8QLYHUVLW\ RI <RUNGLVVHUWDWLRQ
